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INTRODUCTION 
Th e mountai nous ranges of t he West are common ly used duri ng the 
summer and have been used in this manner since the settlemen t of white 
men over a century ago. Many of these ranges have been mis - managed and 
are in poor condition. The productivity of these ranges great l y 
affects the economy of the nation ; thus, if r anges in poor condition 
have a nutritive value lower than ranges in good condition, it r esu lts 
in an economic l oss. little work has been done to determine the nutri-
tive value of mountainous summer ranges in good condition compared to 
s i milar r anges in poor condition. 
Th is stu dy was conducted to make t h e fo ll ow ing comparison s between 
g o od a n d poor condit i o n ran ges g r azed at two inten si ti es : 
1 . Th e current year ' s production of forage , 
2. The botanical composition of the diet of sheep , 
3. The chemical content of the diets, 
4. The digestibi l ity of the ingested forage , and 
5 . The tota l dai l y forage consumption and nut r itive intake of 
s heep . 
REVIEW OF LITERATURE 
Considerable research has been done to classify ranges into cond i -
tion classes , but little work has been done to determine the nutritive 
content and digestibility of forage consumed on ranges in different 
conditions, or the effect of grazing intensity upon the nutritive 
content and digestibi lity of the forage. 
Cook et al. (1953, 1962) and Piper et a l . (1959) found that the 
nutrient content of herbage on desert ranges in good condition compared 
to ranges in poor cond ition depended upon the species composition. With 
a similar degree of utilization, the nutrients in herbage on poor range 
were as highly digested as the nutrients in herbage on good range. More 
intensive grazing decreased the daily intake of forage and the content 
of the more desirable nutrients in the forage . Digestibility of the 
nutri ents in the forage consumed also decreased with more intensive 
grazing. Cook et al. (1962) found that where the same amount of forage 
was allowed per animal unit on good and poor range, the overall use was 
never as high on poor ranges as on good ranges. 
Cook and Harris (1950a), Gobel and Cook (1960), and Humphrey (1949) 
reported that ranges in supposedly good condition produce at or near 
their max imum potential, whereas poor ranges produce less than their 
potential ~ Obvious changes which occur when ranges deteriorate from 
good to poor condit ion are changes in species compos ition and plant 
density (Klemmedson, 1956; Short and Woolfolk, 1956; Stewart et al., 
1940; Parker , 1954; Reid and Pi c kford, 1946) . 
Renner and Johnson (1942) and Hutchings (1954) stated that poor 
ranges had a greater number of p lants l ow in nutritive value than good 
ranges, however, Gobe l and Cook (1960) found t hat many species that 
were abundant on poor ranges were as nutritious as the spec i e s fo und on 
good ranges and in some cases were hi gher in nutritive content . 
On the mountainous summer range o f northern Utah, Cook and Harris 
(l950b) f ound that li gn in inc r eased with plant maturity and that phos-
phorus decreased. Forbe s and Garri gus (1950) foun d that digestible 
organic ma t ter was c lose l y associated with li gnin content of the forage 
and as the l ignin increased, digest i ble organ ic matter decreased. 
Cook et al . (1961), wor ki n g wi t h wet and dry ewes , reported that 
the digestiblity of the forage on the summer range in northern Utah 
decreased somewhat from Ju ly 10 to Sep tembe r 21. The nut rient content 
of the diet varied widely from one study are a to another. On all study 
areas forbs produced more forage than g rasses but somewhat l e ss than 
browse, and were int e rmed iate in percent of th e diet. On some areas 
grass made up the ma j or porti on of the diet and on other areas browse 
made up most of the diet. 
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DESCRIPTION OF TH E AREA 
The reg i on i s t yp i cal mountainous summer range grazed by cattl e 
and sheep. Ove r grazing and grazi ng too early in the spring has 
resulted in change s in the species composition of some areas compared 
to adjoining protected areas. Less palatab l e, undesirable species are 
more predominant on the unprotected ranges than on the protected ranges . 
The average annual precipitation for the areas is about 30 inches 
with about one-fourth of it coming during the growing season. Th e 
majority of t h e precipitation i s in the form of s now during the wi n ter 
months. Maximum temperatures of 80 to 90 F are reached during the 
summer . Frost occurs frequently during Jun e and during the latter part 
of August and September . All of the study areas except area 1 were at 
approx i mately 7,000 feet e l evation. Area 1 was l ocated at 6,000 feet 
e l evati o n . 
There were man y species of g rasses , forbs , and browse on the study 
areas. On the sagebrush - grass areas the primary gra ss s pecies were Poa 
secunda, 1 Poa fend l er iana, Festuca idahoensis, Agropyron smithii, Agro -
~ i nerme , Stipa l et t erman!, Hesperochloa kingii, Agropyron trachy-
cau l um, and Koe l eria cr i s tata . Th e major fo rbs presen t were Microseris 
nutans, Allium ac umi natum, Phlox gracilis, Achill ea lanu l osa, Lupinus 
laxi f lorus , Eriogonum herac l eo i des, Aster chilensis, subsp. adscendens, 
Arenari a conges ta, Senecio integerrimus, Ast r aga l us miser var. decumbens, 
and Cordylanthus ~· The major browse species were Art emisia ~' 
1 Common names are listed in appendix . 
Artemisia arbuscula , Artemisia tridentata, Ar temisia nova, Chrysotham-
~ viscidiflorus, Tetradymia canescens, Purshia tridentata, and 
Symphoricarpos vaccinioides. 
On the aspen areas the major species of grasses were Bromus carin-
atus, Poa pratensis, and Agropyron subsecundum . The major forbs were 
Cynogl ossum officinale, Thalictrum fend l eri, Sidalcea neomexicana, 
Lupinus laxiflorus, Achill ea lanulosa, Wyethia amplexicaulis, Taraxacum 
officinale, Vicia ameri cana, and Vio la vallicola . The major browse 
species was Symphori carpos vaccinioides. 
METHODS AND PROCEDURES 
Seven study areas we r e selected on th e Cache National Forest and 
adjoining private ranges where t he ranges on opposite sides of exist ing 
fences were in distinctly different conditi on s. Areas 1, 2, 4, 6, and 
7 were in t he sagebrush - grass type and areas 3 and 5 were in the aspen 
type. Ranges on the protected s i de were classified as good cond ition 
range and those on the deteriorated side were c lassifi ed as poor 
condition range. Areas 1, 2 , and 3 were classified according to t he 
method used by the U. S. Forest Service (1962) and areas 4, 5, 6, and 
7 were classified according to the two-phase method currently be ing 
used by the Bureau of land Management (19 57 ) . The study was conducted 
through th e summer grazing seasons of 1961 and 1962, from mid-June to 
early Sept ember. 
A 10-day digestion trial was run on each of the areas. The areas 
were fenced with equal volumes of herbage on each side, allowing enough 
so that th e first five days would r epresent li ght use and the second 
five days would represent moderate to heavy use. Since the degree of 
utili zation varied with each trial, the two intensities of utilization 
wi l l be referred to as period one and period two. The individua l areas 
ranged in size f.rorn 2-\i to 5 acres. 
Herbage product ion was ca l culat ed by the method used by Edlefsen 
et al. (1960). Plots 5 feet square were located along trans ects 
throughout the area, and the average cover per p lot determined for all 
species present. The air dry weight per one-fourth square foot of 
cover was determined by c lipping f rom 30 to 50 such units of each 
I! 
species Production per plot was determined by mu ltiplying the average 
cover per plot by the average weight per unit of cover. Pounds per acre 
were determined by multiplying the grams of f orage per plot by 3 . 84 
Utilization of each species was determined by ocular estimate at 
the end of each five -day period. Diets were calcu lated for each of the 
periods within the trials by the method outlined by Edlefsen et al. 
(1960) 0 
Th e sheep were grazed for an initial six-day adjustment period on 
similar adjacent range before the first trial each summer. Three days 
separated th e fina l fecal co llections of a trial from the initial feca l 
collections of the follow ing trial . A longer adjustment period d i d not 
precede each successive trial because the vegetation was a complex 
mixture with many species in common on all areas. 
Fourteen paired wether sheep were randomly assigned, seven to each 
side, and were used for fecal collections . The number of sheep used in 
each trial varied from five to seven with seven being used on most areas. 
In addition, eight sheep equipped with esophageal-fistula cannulae were 
assi gned, four to each side. The sheep used for feca l collections were 
weighed with a 12-hour shrink before and after each trial. Salt and 
water were available at all times dur ing the trials. 
Each evening one-half of the c annulated sheep were penned and early 
the next morning they were equipped with col lection bags and turned out 
with the rest of the sheep to col l ect forage samples. At the e n d of the 
morning grazing period the other half of the cannulated sheep were 
penned. When the evening g razing period began they were equipped with 
co llection bags and turned out to graze. Only about 30 minutes to l 
hour was required to collect a forage sample. 
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The samples were drained of excess saliva , moistened with 95 per-
cent ethyl alc ohol , and stored in jars . The forage samples were c~­
posited for each sheep at the end of each five-day period, dried at 60 
C, and ground through a Wiley mill to pass through a 1 millimeter 
screen. The samples were analyz ed for total protein (nitrogen X 6.25), 
ether extract, li gnin, ce llulose, ash, other carbohydrates (by differ-
ence), gross energy, and phosphorus. Nitrogen was determined by the 
Gunning method as out lined by the A.O.A.C. (1945) except that ammonia 
was collected in boric acid as outlined by Scales and Harrison (1920). 
Eth er extract was determined with a Goldfisch extraction apparatus 
using an extraction period of 8 hours . Lignin was determined by the 
method suggested by Ellis et al. (1946), cel lulos e by the method of 
Matrone et al . (1946), ash by the A.O . A. C. method (1945), phosphorus by 
the method of Koenig et al. (1942) and gross energy by a Parr oxygen 
bomb adiabati c ca lorimeter. 
The chemical analyses of the forage samp les collected by the 
cannulated sheep were corrected for ash and phosphorus content of the 
saliva. The saliva content of the samples was determined by feedi ng 
masticated samples containing different amounts of moisture and deter-
mining the amount of saliva retained in each sample ~ A formula was 
derived to correct for saliva contamination of the forage samples which 
was dependent upon the moisture content of herbage in the diet. 
Fecal collections were begun 24 hours after the first forage 
co llections, and were terminated 24 hours after the last forage co llec -
tions for each period. Sheep equipped with harnesses and bags were 
used to make total col l ections of feces ~ Fecal co llection bags were 
empti ed twice dai ly . Collections from each sheep were kept in 
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individual containers, and s prinkled once a day with a mixture of 98 
percent ethyl alcoho l and 2 percent concentrated hydrochloric acid to 
pr even t mo l d. At the end of each five-day period the feces we r e 
we i ghed and then mixed on a sheet of canvas and a representati ve samp l e 
was taken. The samples were stored in air-ti ght plastic bags until 
they cou l d be weighed and dried at 60 C. Feca l samples wer e processed 
and analyzed in the same manner described for forage samples. 
The total daily intake and d i gestibi lity coeff icients were deter-
mined by the li gnin-ratio technique as given by Harris et al. (1959). 
The percent total digestible nutrients, percent digestible protein, and 
kilocalories of d i gestib l e energy in the forage consumed were calcu-
lat ed. Al so the total da ily intake in pounds of total d i gest ibl e 
nutri e nt s and digestible protein and megaca l or i es o f digest ibl e energy 
were ca l cu lated . 
The data were analyzed statistically using mean values for each 
trial instead of individual animals . The cost of analyzing the data 
with un equa l subsamp l e numbers was prohibitive. The use of mean values 
is a valid method and does not a ffec t the experimental error us ed to 
test signi f i c ance of t h e mai n effects or int eractions involved. 
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RESULTS AND DISCUSSION 
Production 
On the sagebru'sh-grass areas, browse produced more herbage than 
forbs or grasses on all areas except the good condition range on area 
(Table 1). On that range the production of all three classes of forage 
was nearly equal (Tables 13 and 14) . Good sagebrush-gras s range 
produced s l ight l y more grass and l ess forbs and browse than poor range. 
On the aspen areas, good ranges produced more browse and poor ranges 
produced more grass and forbs. 
There was l ess total product ion on good range than on poor range, 
but good range had a greater quantity of desirable species. 1 
Table 1. Average pounds per acre of grasses, forbs , and browse on good 
and poor condition summer range for the years 1961 and 1962. 
Sagebrush-
g rass 
Aspen 
Grasses 
Good 
168 . 11 
226.80 
Forbs 
Poor Good 
110 . 15 163.82 
240.19 337 . 08 
Sagebrush-grass 
Good Poor 
Total production 874.22 994.38 
1 Data is found in Appendix. 
Browse 
Poor Good Poor 
177.08 542 . 29 707.15 
377 . 61 438.54 405.11 
Aseen 
Good Poor 
1022.42 1022.91 
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Utilization 
The degree of utilization was variable between areas and years . 
Since utilization on the aspen and sagebrush-grass areas was somewhat 
di ffe rent, they will be discussed separately . The utilization of the 
desirable species varied from about 15 to 30 percent at the end of the 
first period and from 30 to 70 percent at the end of the second period . 
On sagebrush-grass range at the end of the first period, which was 
considered light use, the average utilization was 5.96 percent for good 
condition range and 4.81 percent for poor cond ition range. The percent-
age of utilization on grasses and forbs was heavier on poor condition 
range and utilization of browse was heavier on good condition range 
(Table 2) . 
Ta':> l e 2. Average percentage utilization of grasses , forbs, and browse 
for two intensiti es of grazing on good and poor condition 
summer range from mid-June to ear l y September, 1961 and 1962 . 
Grasses Forbs Browse 
Light Heavy Light Heavy Light Heavy 
Sagebrush- grass 
Good 10 . 8 26.7 8.0 24.8 2.9 6.9 
Poor 14 .7 38 . 4 10.5 30.0 2.2 5.8 
Aspen 
Good 19 .5 42.7 22 . 2 44 . 7 3.9 1L9 
Poor 19 . 7 46 . 2 17 .o 38 . 0 3.5 7 . 1 
At the end of the second period, on good condit i on sagebrush-grass 
areas the average utilization of all species was 14.51 percent, and on 
poor condition range the average use was 12.71 percent . As was the case 
I 
during the first grazing period, grasses and forbs were utilized more 
heavily on poor range and browse was utilized more heavily on good 
range. 
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The average utilization was considerab l y heavier on aspen areas 
than on sagebrush-grass areas . On aspen areas at the en d of t he first 
period, the average utilization was 14 .70 percent on good cond i tion 
range and 12 .22 percent on poor ranges . Grasses were utilized approxi-
mate l y the same on good and poor ranges, but forbs and browse were 
utilized heavier on good range . 
At the end of the second period on aspen areas the average utili-
zation of t otal herbage was 3 1. 65 percent on good condi ti on range and 
26.81 percent on poor cond it ion range. Grasses were utilized heavier on 
poor range at the end of the second period but forbs and browse were 
utili zed heavier on good range . 
In all cases , grass was utilized heavier on poor range, and browse 
was utilized heavier on good range. On aspen areas forbs were utilized 
heavier on good range, whereas on sagebrush- grass areas forbs were 
utilized heavier on poor range. On both aspen and s agebrush-grass areas 
and under both intensi ti es of graz ing , the average utilization of tota l 
herbage was great e r on good range t han on poor range. 
The average percentage of grass, forbs, and browse in the diets 
was about the same on both good and poor ranges. Int ensity of grazing 
did not appear to influence the average percentage of grasses , forbs, 
and brows e in the d i et on either good or poor ranges (Table 3). However, 
there was considerable difference among the forage classes in the diets 
l3 
on aspen areas compared to sagebrush-grass areas . On sagebrush-grass 
areas t h e diet contained an average of 39 . 0 percent grasses, 33.6 
percent forbs, and 27.3 percent browse. On the aspen areas the diet 
contained an average of 37.8 percent grasses, 47.3 percent forbs , and 
14 .5 percent browse. 
Table 3. Average percentage of grasses, forbs, and browse in the die t 
of sheep on good and poor condition summer range for two 
intensities of grazing from mid-June to early September, 
1961 and 1962. 
Sagebrush-grass 
Good 
Average 
Aspen 
Poor 
Average 
Average 
Good 
Average 
Poor 
Ave rage 
Average 
Grasses 
Light Heavy 
38.97 40.96 
39.96 
40.09 36.11 
38.10 
39.53 38.53 
38.36 35.28 
36.82 
37.51 40.10 
38.80 
37.93 37.69 
Forbs Browse 
Light Heavy Light Heavy 
30 o88 33.60 30 . 15 25.44 
32.24 27.79 
34.36 35.74 25.55 28 . 15 
35.05 26.85 
32.62 34.67 27.85 26.79 
48.88 44.35 12.76 20.37 
46.61 16 .56 
47 . 93 48.21 14 .56 11.69 
48 . 07 13 . 12 
48.40 46 . 28 13.66 16 .03 
Diets on the same areas differed greatly in species composition 
between years (Tables 9 and 10). In 1961, at the time trials began, 
Purshia tridentata had initiated new growth. It was readily eaten and 
comprised the majority of the diet. In 1962, when the first trial 
began, Purshla tridentata had not produced any new growth and as a 
result none was eaten . 
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Sheep exhibited a preference for some spec i es when they were in 
certain grow th stages. Lupinus laxiflorus was not grazed until its pods 
were mature and then it was utilized heavily . Symphoricarpos vaccini-
oides was grazed lightly until its fruit matured and then it was util-
ized heavily. 
Nutrient Content of Diet 
The percentage of ether extract in the diet was not influenced by 
range condit ion or by intensity of grazing. There was a significant 
difference between years but there was no significant difference among 
areas (Tables 4 and 5). 
During both years there was a highly significant decrease in the 
percentage of total protein in the diet with increased intensity of 
utilization on both good and poor ranges. This was probably due to 
increased consumption of coarser portions of the plant. Total protein 
was slightly higher on poor range than good range during both years but 
the difference was not statistically significant (Tables 4 and 5). 
There was a highly significant difference between years in the percent-
age of total protein in the diet. In 1962 there was more moisture 
during the spring and rains in mid-July kept the forage green l onger 
than in 1961, which may explain the difference between years. A decline 
in the total protein content as the forage matured was believed to be 
largely responsible for the significant differences among areas. 
There was a highly significant increase in the ash content of the 
forage consumed with heavier utilization . This may be due to the parts 
of the plant consumed and to more dirt on the lower portion of the 
plants. The ash content of the diet on poor range was significantly 
Table 4. Average nutri ent conten t of t h e diet of sheep equipped with esophageal - fistula cannu lae on good 
and poor condition summer range grazed at two intensities from mid - June to ear l y September, 
1961 and 1962 . 
Other 
Ether Total Cell- carbohy- Phos- Gross 
extract protein Ash Lignin u l ose drates phorus energy 
% '7. % % % % % kcal /lp 
1961 
Good Period 1 4.4 11.2 9 . 3 15.2 22.1 37.9 . 25 1983 
Period 2 4.4 10.2 10 . 3 15.0 21.7 38.5 .26 1970 
Average 4.4 10 .7 9.8 15.1 21.9 38.2 . 26 1976 
Poor Period 1 4.2 12.0 10 .2 13.9 21.8 38.7 .26 1967 
Period 2 4.0 10.3 10.8 16 .1 21.3 37 . 3 .26 1967 
Average 4.1 11.2 10 .5 15.0 21.6 38.0 .26 1967 
Period 1 average 4.3 11. 6 9.7 14.5 21.9 38.3 .25 1975 
Period 2 average 4.2 10.2 10 .5 15 .5 21.5 37.9 .26 1968 
1962 
Good Period 1 3 . 7 12 .2 11.7 14.5 20.0 37.9 .32 1958 
Period 2 3.7 11 .9 11. 8 15 .6 20.6 36.4 .33 1953 
Average 3.7 12.0 11.8 15 .o 20.3 37 . 2 .32 1955 
Poor Period 1 3.4 13.1 11. 8 14 .4 18.2 39.3 .34 1955 
Period 2 3.4 12.2 12.5 15 .3 19.4 37.3 .33 1949 
Average 3.4 12 . 6 12 .1 14. 8 18 . 8 38 . 3 .33 1951 
Period 1 average 3.5 12.6 11. 7 14 .4 19 . 1 38 .6 .33 1956 
Period 2 average 3 . 5 12.0 12 . 2 15.4 20.0 36. 8 .33 1950 
.... 
lJ> 
Table 5 . Anal ysis of variance of the nutrient content of the d iet o f sheep equipped with esophagea l-
fi s tula cannulae on good and poor condit ion summer range for two year s on seven areas and 
two intensities of gra z ing . 
Mean sguare 
Source Degrees Other 
of of Ether Total Cell- carbohy- Phos- Gross 
variation freedom extract Erot e in Ash Lignin ulose drates Eh o rus energy 
Year (Y) 1 7 . 143<' 28. 71*'' 43.75** 0.06 67.54M' 2.88 . 07214** 4554. 
Area (A) 6 3 .398 20.43* 2.76 69.67* 22 . 83* 18.56 .03203** 3548. 
Y X A error (a) 6 1.393 3.24 3.10 13.43 3.80 20.06 .00277 2863. 
Condition (C) 1 0 . 686 4.07 4.5la 0.27 11.07 1.89 . 00112 611. 
Y X C 1 0.071 0.08 0.30 0.04 4 . 63 4 . 07 .00002 100. 
Pooled error (b) 12 0.290 2.54 1.27 1.97 7.12 3. 89 .00080 540 . 
Intensity (I) 1 0.058 14. 30*''' 4.86 '' ''' 13 . 90*'' 1.11 14.9 1a .00021 534. 
C X I 1 0.035 1.61 0.00 4 . 29 0.30 6.24 .00079 90. 
Y X I 1 0.046 1.90 0 . 62 0.02 5 .98 6. 11 . 00000 1. 
Y X C X I 1 o.ooo 0.04 0.95 5.34a 0.43 1.97 .00015 212 . 
Pooled error (c) 24 0.209 1.18 0.48 1.68 3.27 3.69 .00038 938. 
a Si gnificant at t he . 10 level of probability 
* Si gnificant at the .05 l evel of probabi l ity 
**Significant at t he .01 level of probability 
;; 
17 
higher at the . 10 l evel of probability than the ash content of the diet 
on good range. Heavier use on the more palatable species was probab l y 
responsible for this difference. 
Lignin in the forage showed a significant increase as the plants 
matured. The lignin cont ent of the forage was about 10 percent on the 
areas grazed early in the season and increased to about 17 percent on 
the areas grazed later in the season. The percentage of li gnin in the 
diet was about the same under both intensities of grazing on good range 
in 1961 but in all other cases li gn in increased with increased inten-
sity of grazing. Increased consump tion of coarser parts of the plants 
cou l d account for increased lignin under heavier utiliza tion. Range 
condition had no effect on the average percentage of li gnin in the diet . 
Neither range condition nor intensity of grazing affected the 
percentage of ce llulose in the diet. The percentage of cellulose in 
the diet was significantl y different among areas. Cellulose in the diet 
was lower on areas where more g rass and less forbs and browse were 
consumed. There was a hi ghly significant difference between years . In 
1961 the percentage of cellulose i n the diet was about 2 percent hi gher 
than in 1962. This may be a result of the more favorable weather condi-
tions in 1962 wh i ch prevented the fora ge from maturi ng as quickly as it 
did in 1961. 
"Other carbohydrates 11 showed no significan t differences between 
years, areas, or conditions. There was a slight decrease in the con-
tent of 11 other carbohydrates" in the diet with increased utilization . 
The phosphorus content of the diet in 1962 was significantly 
higher than in 1961. Mor e moisture and greener forage in 1962 were the 
probabl e causes of the highe r phosphorus content of the diet in 1962 . 
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Bo th years the phosphorus content of the forage decreased as the vege-
tation matured . Range c ondi t i on and intensity of gra z ing had no 
s i gn i fi c ant effec t upon t he phosphorus content of the diet . 
The gross energy in the diet was not affected by condition, int en -
sity o f grazing, years, or areas . The variation found appeared to be 
comp l ete l y random . 
Digestibility and Nutritive Int a ke 
The d igestibility of protein di d not differ significant l y betwe en 
year s but was si gni f i cant l y differen t among areas (Tables 6 and 7). 
The digestibility of protein was hi ghest at the beginning of the summer 
and decrease d as the forag e ma tured . The diges tibility coeff i cient for 
prote in wa s significan tly hi gher (P<: .lO) on poo r range than on good 
range. A highly s i gni fic ant interaction between range condition and 
intensity of use was found. On good range t h e d i gest ibility of protein 
increased the second period and on poor range the digestibi lity of 
prote in decreased during the second period. 
The percentage of d i gestib l e prote in differ ed significantly (P< .O l) 
among areas. The content was hi ghes t early in the summer and decreased 
rather cons istently as the forage matured . Poor range produced a 
s i gn i ficantly greate r amount of digestible prote in than good range. 
The interact ion of condition and intensity of grazing was statistically 
s i gn i ficant . The pe r centage of digestib l e protein in the diet was 
hi gher the fir st peri od on poor range, but was higher the second period 
on good range . 
The pounds of digestible protein consumed on poor range was 
significantly higher (P<: .lO) than the pounds consumed on good range . 
Tabl e 6. Aver age daily intake , percent digestible nutrients in the forage , and nutrient intake of sheep on good and poor condition 
summer range with two intensities of grazing from mi d- June to earl y September, 1961 and 1962 . 
P.ercent digestibility 
til 
w 
~ 
w w w w qj ~ffj w w ~ rl rl ,--I til rl rl 
til R ..0~ ..0 ..0 ..0~ ..0 ..0 s:: 0 ·rl s:: ·rl s:: ·rl ·rl s:: ·rl s:: · rl 
w ·rl rl ..c l» ~w ~ ·rl ~l» ~ w ~ ·rl ~l» 
l»..\<: riW ~ ~ 0 tllbO rl til ·rl til C) til bD rl til ·rl til w til bD rim qj~ w..o til f.-t m w ~ w~ w ~ ctl W f.-t w~ w ~ 
·rl ~ ~ 0 rl ..c~ 0 w ~ bD~ bOO bOW ~ bD~ bOO bOW 
~ .~ o f.-t w ~ctl ~ s:: 0 ·rl ;:j ·rl ~ -rl s:: O·rl ;:j ·rl ~ ·rl s:: E-<0. t.J 00 ow E-<"OS:: t=IP. t=l w E-<"OS:: t=I O. t=l w 
l b/day % % kcal/lb 1b/day lb/day megacal/ day 
1961 
Good Period 1 1.63 16.1 33 .0 55 . 7 21. 7 30. 7 1.94 432 . 0. 52 .035 o. 739 
Period 2 1. 73 19.4 33 .6 54. 0 24. 4 30. 8 2.16 477 . 0.55 . 044 0 . 973 
Aver age 1.68 17 . 7 33 .3 54. 8 23.0 30. 7 2.05 454. 0. 53 .039 0. 856 
Poor Period 1 1. 78 29 .1 38 . 9 61.8 29 .-4 36 .. 6 3 .. 95 578 . 0 . 68 .075 1.091 
Period 2 1.58 19 .1 28 .5 50 .3 2L J 27 . 7 2 •. 14 419. 0. 47 . 038 0. 724 
Aver age 1.68 24.1 33 .7 56. 0 25.3 32 .1 3 . 04 498 . 0. 57 . 056 0. 907 
Per iod 1 average 1. 70 22 . 6 35. ~ 58 . 7 25.5 33 .6 2. 94 505. o. 6o .055 0. 915 
Per iod 2 aver age 1.65 19. 2 31.0 5;:t . l 22 . 8 29 . 2 2.15 448 . 0. 51 . 041 0 . 848 
1962 
Good Period 1 2.05 18 .1 35. 9 64. 3 30.7 34. 4 2.34. 598 . 0. 70 . 049 1.22'-8 
Period 2 2. 06 20 .1 31.0 59 . 4 26 . 7 31.3 2. 58 520. 0. 67 .056 1 . 14~ 
Average 2.05 19.1 33 .h 61.8 28 . 7 32. 8 2. 45 559 . 0. 68 .052 1 .185 
Poor Per iod 1 2. 02 23 . 5 33. 4 67 . 7 31.5 36 .3 3 .4~ 616 . 0.75 . 072 1.312 
Per iod 2 1.87 19. 9 27 . 7 57 .4 24.6 29 . 2 2. 67 479 . 0. 58 .055 0. 940 
Average 1.94 21.7 30.5 62 . 5 28 . 0 32. 7 3 . 04 547 . 0.66 . 063 1.126 
Per iod 1 average 2. 03 20 . 8 34.6 66 . 0 31.0 35.3 2. 87 607 . o . 72 . 060 1 . 270 
Period 2 average 1. 96 20. 0 29 .3 58 .4 25.6 30. 2 2 . 62 499 . 0. 62 . o55 1 . 041 
Table 7. Analysis of variance of the average daily intake, percent digestibility of nutrients in the forage, and nutritive intake 
of sheep on good and poor condition summer range for two years on seven areas and two intensities of grazing. 
Mean s uares 
Percent digestibility 
fJl 
Q) 
.jJ 
~ <IS Q) Q) Q) Q) Q) Q) 
0 Q) H .-! fJl .-! .-! .-! fJl .-! .-! 
fJl "0 ,..O.j..J ,..0 ,..0 ,..0.j..J ,..0 ,..0 
en e r:: 0 E ·~ r:: •.-1 r:: •.-I ·.-1 r:: o,-1 s= ·.-I Q) 0 Q) o,-1 .-! >.. .jJ Q) .jJ •.-1 .jJ >.. .jJ Q) .j..Jo.-f .jJ ~ Source of Q) "' >..~ r-!Q) :::J H 0 cnoo .-!C/lo.-1 en Ql en 00 .-! en o.-1 en Ql en H Q) .-! <IS <IJ.j..J .-! Q),..O Cillo< <IS Q) H Q) .jJ Ql H <IS Q) H Q).j..J Q) H 
OOQJ ·.-1 .jJ .j..Jo .-! ~~-~ 0 Q) .jJ 00 .jJ 000 OOQJ .jJ 00 .jJ 000 OOQJ 
variation Q) H <IS r:: 01-1 Q) .jJ <IS H C: 0 o,-1 :::J o,-1 1-1 ·~ r:: 0 o,-1 :::J o,-1 1-1 o,-1 r:: 0~ 0 •.-1 E-40. u 00 (.!)Q) E-4 "0 r:: 0 0. 0 Q) E-4 "0 r:: 0 0. 0 Q) 
lb/day % % kcal/lb lb/day lb.Jday megacal 
I day 
Year (Y) 1 1 .405** 3.91 30 . 61 634.50* 244.45 26.06 0.~5 83006. .2138 .0014 1 .260 
Area (A) 6 . 567a 1623.52* 1355 .13* 179.17 623.18 404 . 76a 29 . 22** 232718. .3530a .0142** 1.617 
Y X A error (a) 6 .157 244 . 79 296 . 62 111.17 261.38 122.62 3.04 102139 . . 1039 .0016 .634 
Condition (C) 1 .041 279.9la 21.63 12.54 9.61 6 . 05 8.87* 3681. .0018 .0027a .007 
Y X C 1 .038 49.03 39.78 1.00 30.61 7.87 0 . 55 10920 . . 0114 .0001 .094 
Pooled error (b) 12 .094 92.31 124 . 35 87.81 74 .07 35.89 1.63 27844. .0396 .0006 .200 
Intensity (I) 1 . 050 60.49 362 .10* 712.14** 232 .0?** 319 . 69** 3.76a 95618.** .1207* .0013 .425* 
C X I 1 .182a 310 . 20** 121 . 84 199.51* 168.71* 150.49** 8.17* 60720 ·* . 1302* .0045** . 532* 
Y X I 1 .002 22 . 89 0 .64 3.55 24.98 1.93 1.07 9002. .0005 .0003 .042 
Y X C X I 1 .017 50.16 89.01 16.83 54.81 23.14 0.93 18288. .0098 .0004 . 039 
Pooled error (c) 24 .043 34.60 75.26 33 . 30 28.14 18.92 1. 24 9903. .0195 .0005 . 083 
a Significant at the . 10 level of probability 
* Significant at the .05 level of probability 
** 
Significant at the .01 level of probability 
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The interaction between condition of range and intensity of use was 
highly significant. On good range there was more digestible protein 
consumed the second period than dur ing the first period; whereas, on 
poor range there was more digestible protein consumed the first period. 
The digestibility of cel l ulose decreased significantly with heavier 
utilization, but was not affected by range condition (Tables 6 and 7). 
The digesti bi l i ty of "other carbohydrates" l<as significantly 
higher in 1962 than in 1961. There was a highly significant difference 
in the digestibility of "other carbohydrates" between the two inten-
sities of grazing, and the interaction of conditions and intensities 
was signi ficant. On poor range the digestibility of "other carbohy-
drates " was about 10 percent higher the first period than it was the 
second period. On good range th~ digestibility the first period was 
about 3 percent greater than it was the second period. 
Year, area, and condition had no significan t effect upon the 
digestibility of gross energy, but intensity of grazing had a hi ghly 
significant effect. The interaction of condition and intensity was 
statistical l y sign i ficant . The digestibility of gross energy was 
considerab l y lower the second period on poor range. On good range the 
digestibi li ty was only slightly higher the first period. 
The kilocalories of digestible en ergy per pound of forage consumed 
was higher in 1962 than in 1961, but the difference was not statisti-
cal l y significant. Range condition did not affect the content of 
digestible energy in the forage consumed, but the intensity of grazing 
had a highly significant effect. The interaction of condition and 
intensity was also signifi cant. On poor range the kilocalories of 
digestible energy in the forage was consistently less the second period 
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than the first , but on good range there was no consistent trend. This 
same relati on was observed with the d i ges tibilit y of gross ene rgy , and 
the dai l y in take in megacalories of di gestible ene r gy . 
Th ere was no significant d i fference between the percentage of total 
digestible nutrients in the forage consumed on good range compared to 
poor range. Intensity of grazing and the interaction of condition and 
intens ity wer e highly s i gni f i cant. On poor range t h e percentage of 
total diges tible nutri ents in the d iet the f irs t period was almost 10 
percent hi gher than it was in the second period . On good range the 
percentage of total digestible nutrient s the first period was about 
percent hi gher than it was the second period (Table 6) . 
Years and range c ondition had no s i gni f i c ant effect upon the daily 
intake of total digestible nutri ents. Animals con sumed more total 
digestible nutrients early in the summer than they did lat e in th e 
summer. There was a significant decrease in the intake of total diges -
tible nutri ents during t he second grazing period compared to the first 
period on poor range, but there was no di ffer e nce between periods on 
good range. 
Dally Intake 
A hi ghly signifi c ant difference was obse rved between t he average 
dally intake in 1961 and 1962. The average daily intake was .31 p01.nds 
per day hi gher in 1962 . The forage i n 19 62 r emained green longer and 
th e shee p used in the tria l s in 1962 weighed 14 pounds per head l ess 
than the ones used in 1961 (Tabl e 8). The differ ence between the forage 
and age and condition of the sheep probab l y accounts for the difference 
between year s . There was a significant difference (P<. l O) between the 
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Table 8. Sheep we i ghts on and off trials for the summers of 1961 and 
1962 . 
1961 1962 
Good Poor Good Poor 
average average average average 
Area Time we i ght weight we ight weisht 
lbs. lbs . lbs. lbs. 
on 153 152 138 139 
off 156 151 141 141 
Gain 3 -l 3 
on 146 156 142 137 
off 150 163 148 141 
Gain 4 7 6 4 
on 153 166 145 144 
off 154 164 143 149 
Gain -2 -2 5 
4 on 155 156 148 147 
off 160 152 153 151 
Gain 4 -4 5 4 
on 158 153 152 150 
off 154 154 152 150 
Gain -4 l 0 0 
6 on 154 154 146 151 
off 153 155 150 152 
Ga in -l l 4 
on 158 151 149 153 
off 159 148 151 160 
Gain 1 -3 
Total ain 8 - l 18 23 
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average dai l y intake on the different areas. Th ere seemed to be a 
close association between the intake of fo rage and the digestibility of 
cellulose . On the areas where ce llulose diges tibility was hi gh, intake 
was high, and where cellulose d i gestibi lity was low, intake was also 
low . There was no significant effect of range condition or intensity 
of gra zi n g on dai ly intake, but the interaction between range condition 
and int ensity of grazing was significant at the . 10 level of probabil-
ity. There was a slight increase in the daily intake of fo rage wi th 
heavi e r utili zation on good range, but on poor range there wa s a 
marked decrease in the daily intake with h eav i er utilization. 
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SUMMARY AND CONCLUSIONS 
During the summers of 1961 and 1962 a study was conducted on the 
mountainous summer range of northern Utah to determine the effect of 
range condition and intensity of grazing upon the daily intake, nutri-
tive content and digestibility of the graz ing sheep's diet. 
Seven areas displaying fence-line contrasts of good and poor range 
were selected and fenced so that each side included equal amounts of 
herbage for the same number of experimenta l animals. Seven wethers 
equipped with fecal co llecting bags and four sheep equipped with esoph-
ageal-fistula cannulae were grazed on each side of the fence. Each 
paddock was grazed fo r two five - day periods, the first represented 
light use, and the second represented heavy use. Daily intake and 
digestibility were determined by the li gnin-ratio method. 
Ranges in poor condition produced slightly more total herbage than 
similar ranges i.n good cond iti on but good ranges had a greater quantity 
of palatable plants. 
Although the same quantity of herbage was allowed on both good and 
poor ranges, the average utilization was heavier on good ranges. 
Grasses received more use and browse received l ess use on poor range. 
The diets of the sheep fluctuated great ly from one area to another, 
but the average percentage of grasses, forbs, and browse contained in 
the diets was about the same on good range as on poor range and did not 
change materially with increased intensity of use . 
The nutrient content of the diet on good and poor range did not 
differ significantly (P<:.OS ). With increased use on both good and 
poor ranges the content of total protein and " other carbohydrates" in 
the diet decreased and a sh and li gnin i ncreased . These differ ences 
were more pronounced on poor range than on good range ~ 
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The average digestibility of ce llulose , "other carbohydrates", and 
gross energy for both good and poor range condition decreased with 
heavi er utilization. On good range, however, the digestibility of 
t otal protein increased with increased uti l i zati on, but on poor range 
it decreased . On good condition range the digestibi lit y of " other 
carbohydrates" and gross energy decreased s li ghtly; wh e r eas , on poor 
range there was a substantial decrease with inc reased utilization . 
Tota l di gestible nutrient s in the forage dec reased on both good 
and poor ranges with increased use, but the decrease was much l ess on 
good range. On poor range the digestible protein decreased with 
increased use, but on good range it increased. Digestibl e energy was 
low-er the second period on both good and poor range than the first 
period, but thi s d i ffe rence was more pronounced on poor range . 
Daily intake increased s li ght l y during the second gra zi ng per iod 
on good range but decreased marked ly during the second period on poor 
range. 
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Table 9. Species composition , average production, utilization, and 
diet o f sheep for two intensities of grazing on good 
condition range on area l, June 14-23, 1961. 
Species 
Poa secunda 
Stip~rman i 
Sitanion hystrix 
Me l ica bu l bosa 
Koeleria cristata 
Agropyron trachycaulum 
Carex spp. 
Grasses 
Lomati um ~ 
Microseris nutans 
Delphinium nelsonii 
Wyethia amplexicauli s 
Viola valli co la 
~galus argophyllus 
Achillea l anu l osa 
Aster chi l ensis 
subsp. adscendens 
Allium a c uminatum 
Phlox gracilis 
Forbs 
Artemisia arbuscula 
Pur shia trident ata 
~ia tridentata 
Browse 
Tota ls and averages 
Lbs. per 
acre 
air dry 
48.15 
13. 17 
9.79 
3.65 
24.31 
25.77 
2 . 46 
127.30 
7.49 
15.36 
1. 15 
45.62 
1. 00 
1.08 
26.50 
28.30 
9.45 
8.60 
144 .54 
672.84 
226.18 
107. 7l 
1006.73 
1278.57 
Light use 
% % 
use diet 
17.08 
18.89 
0.00 
o.oo 
9 . 37 
2.50 
45.00 
11 .59 
5.00 
l. 25 
6.67 
20.00 
o.oo 
o.oo 
4.17 
15.00 
17.69 
o.oo 
11.61 
o.oo 
33.33 
0.00 
7.49 
8.36 
7.70 
2.33 
o.oo 
o.oo 
2.12 
0.61 
l ~03 
13.79 
0.34 
0 . 18 
0.07 
8.54 
o.oo 
o.oo 
1. 03 
3.97 
1.57 
0.00 
15 .70 
o.oo 
70.5 1 
0.00 
70.51 
100.00 
Heavy use 
% % 
use diet 
35.77 
60.00 
6.36 
5.00 
41.25 
50.00 
80.00 
39.90 
51.25 
32 . 50 
63.33 
66.67 
65.00 
o.oo 
44.00 
57.50 
59.23 
0.00 
51. 19 
1.93 
83 . 33 
0 .00 
20.02 
25.51 
4.10 
2.47 
0.28 
0.08 
3.53 
5.58 
0.39 
16.43 
1.58 
2.19 
0.29 
9. 7l 
0.30 
o.oo 
4. 74 
5 . 49 
l. 79 
o.oo 
26.09 
5.92 
51.5 6 
o.oo 
57.48 
100.00 
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Table 10. Species composition, average production, utilization, and 
diet of sheep for two intensities of grazing on good 
condition range on area 1, June 9-18, 1962. 
Species 
Poa secunda 
S'itanion hvstrix 
Koeleria cristata 
Poa pratensis 
Agr opyron trachycaulum 
Danthonia intermedia 
Melica bulbosa 
Grasses 
Delphinium nelsonii 
Viol a vallico l a 
Microseris nutans 
Allium scum~ 
Phlox grac ilis 
Achill ea lanul osa 
Collomi a tene11a 
Senecio i~imus 
Camas sia guamash 
Lomatium ~ 
Aster chilensis 
subsp. adscendens 
Eriogonum heracleoides 
Wyethia amplexicau lis 
Forbs 
Artemisia arbuscula 
Pursh ia tridentata 
Artemisia tridentate 
Browse 
Totals and averages 
Lbs. per 
acre 
air dry 
103 .14 
29.33 
17.98 
1.89 
23.90 
2.99 
0.65 
179.88 
18 .86 
7.68 
14.32 
24 . 50 
37.06 
18.62 
1.69 
1.03 
20.16 
14 .25 
8.48 
0.89 
30.14 
197.68 
498 .97 
11.97 
18.51 
529.45 
907.01 
Light use 
% % 
use diet 
14.00 
8.33 
15.00 
15.00 
25 .oo 
70.00 
3.33 
15.54 
4.00 
o.oo 
13.12 
33.18 
0.00 
14. 17 
o.oo 
o.oo 
23.33 
6.67 
12 .so 
o.oo 
55.00 
18.55 
0.45 
o.oo 
o.oo 
0 .42 
7.37 
21.59 
3 . 66 
4.04 
0.42 
8.93 
3.13 
0.02 
41.79 
1.13 
o.oo 
2.80 
12. 15 
o.oo 
3.95 
o.oo 
0.00 
7.04 
1.41 
1.59 
o.oo 
24.79 
54.86 
3 .35 
o.oo 
0.00 
3.35 
100 .oo 
Heavy use 
% % 
use diet 
42.50 
34.16 
62.50 
90 .00 
so.oo 
70 . 00 
45.00 
45.10 
55.00 
o.oo 
56.25 
75 . 00 
0.00 
39.00 
17.50 
0.00 
66.67 
71.67 
38.75 
80.00 
90.00 
50.15 
1.36 
30.00 
0.00 
1.96 
21.02 
23.75 
6.13 
6.90 
1.14 
4.83 
o.oo 
0.21 
42.96 
7 . 77 
o.oo 
4.99 
8.28 
o.oo 
3 .74 
0.24 
o.oo 
7.06 
7.49 
1.80 
0.57 
8 .52 
50.46 
3.67 
2.91 
o.oo 
6.58 
100.00 
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Table 11. Species composition, average production, utilization, and 
diet of sheep for two intensities of grazi ng on poor 
condition range on area 1, June 14-23; 1961. 
Species 
Poa secunda 
Agropyron smithii 
Bromus tectorum 
Poa fend l erlana 
Melica bulbosa 
Sitanion hystrix 
Agr opyron trachyc aulum 
Stipa le tterman! 
Koeleria cristata 
Grasses 
Viola vallicola 
Microseris nutans 
Achill ea la~ 
Aster chil ensi s 
subsp. adscendens 
Phlox gracilis 
Lomatium ~ 
Allium ac umi natum 
~alus argophyllus 
Forbs 
Chrysothamnus viscidiflorus 
Purshia tri dentata 
~ia tridentata 
Artemisia arbuscula 
Amelanchier alnifolia 
Browse 
Totals and averages 
Lbs . per 
acre 
air dry 
9 . 60 
2. 19 
0. 73 
9.33 
4.80 
31.80 
1.77 
14.44 
1.00 
75.66 
1.42 
14.28 
23.81 
3.11 
4.50 
1.65 
14.98 
2.27 
66.02 
0.88 
67.89 
148.49 
1171.05 
2.49 
1390.80 
1532.48 
Light use 
% % 
use d i et 
30.00 
3.33 
0.00 
30.00 
o.oo 
0.00 
7.50 
31.67 
o.oo 
13 .72 
0.00 
4.50 
9.17 
20.00 
o.oo 
o.oo 
45.00 
0.00 
15.44 
50.00 
70.00 
o.oo 
0.13 
60.00 
3.67 
4.67 
3.91 
0 . 10 
o.oo 
3.9 1 
0.00 
0.00 
0.18 
6.39 
o.oo 
14.49 
0 .00 
0.9 1 
3.05 
0.87 
o.oo 
0.00 
9.44 
o.oo 
14.27 
0.62 
66.42 
o.oo 
2.12 
2.08 
71 .24 
100 .00 
Heavy use 
% % 
use diet 
56.67 
36.67 
0 .00 
82.00 
10.00 
52.50 
20.00 
79.17 
85.00 
57.68 
77 .oo 
57.00 
41.67 
83.33 
o.oo 
3.33 
81.82 
o.oo 
51.63 
70.00 
80.00 
o.oo 
0.40 
70.00 
4.41 
9.07 
3.80 
1.07 
0.00 
7.18 
0.72 
24.71 
0.33 
10 . 15 
1.27 
49.23 
1.62 
11.11 
11.47 
2.93 
o.oo 
0.09 
8.19 
o.oo 
35.41 
0.26 
10.06 
o.oo 
4.67 
0.37 
15.36 
100.00 
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Table 12· Species composit ion, average production, utilization, and 
diet of sheep for two intensities of grazing on poor 
condition range on area 1, June 9-18, 1962. 
Species 
Poa fend l er iana 
Sitanion hystrix 
Stipa letterman! 
Koel eria cristata 
Poa secunda 
Helica bulbosa 
Grasses 
Viola vallicola 
Phlox gracilis 
Microseris nutans 
Delphinium ~ii 
Alli um acuminatum 
Achiilea lanulosa 
Collomia tenella 
Sidal cea ~cana 
Lomatium ~ 
Forbs 
Artemisia arbuscula 
Purshia tridentata 
~ia tridentata 
Browse 
Total s and averages 
Lbs. per 
acre 
air dry 
50.27 
10.94 
11 . 48 
9.48 
26.84 
0.42 
109.43 
9.29 
39.09 
32 . 26 
25.73 
26.76 
18.05 
1.46 
0.38 
6. 72 
159.74 
589.82 
11.98 
23.77 
625 . 57 
894 . 74 
Light use 
% % 
use diet 
3.13 
2.14 
19 . 17 
o.oo 
14 . 00 
o.oo 
7.10 
5 .oo 
o.oo 
12.92 
3.89 
14.09 
5.00 
5 .00 
o.oo 
7.00 
6.80 
o.oo 
3.33 
o.oo 
0.06 
2.13 
8.29 
1.23 
11.54 
0.00 
19.75 
o.oo 
40.81 
2.48 
o.oo 
21.92 
5.27 
19. 83 
4.73 
0.39 
0.00 
2.48 
57.10 
0.00 
2.09 
0.00 
2.09 
100.00 
Heavy use 
% % 
use diet 
32 .22 
13.57 
45.00 
60.00 
44.00 
6.67 
36.90 
6 . 25 
o.oo 
40.83 
17 .78 
46.78 
20.00 
12.50 
o.oo 
39.00 
23.32 
0. jl, 
28.33 
o.oo 
0.67 
9.14 
23.28 
1.99 
4. 72 
9.06 
12.81 
0.05 
51.9 1 
0.19 
o.oo 
14.31 
5.68 
13.92 
4.32 
0.16 
o.oo 
3 . 43 
42.01 
1. 32 
4. 76 
o.oo 
6 .08 
100.00 
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Table 13. Species composition , average production , utilization, and 
diet of sheep for two intensities of grazing on good 
c ondition range on area 2, June 29- July 8, 1961 . 
Species 
Stipa lettermani 
Festuca idahoensis 
~a cristata 
Agropyron smithii 
Poa secunda 
S"i'ta~strix 
Grasses 
Achillea lanul osa 
Taraxacum officinale 
Senecio integerrimus 
Ar enaria conges ts 
Microseris nutans 
Aster chile~ 
-- subsp. adscendens 
Phlox gracilis 
Allium acum inatum 
Lupinus laxi f l orus 
Co11omi a t ene11a 
Epilobium~latum 
Eriogonum herac l eoides 
Forbs 
Chrysothamnus viscidiflorus 
Artemisia tridentata 
Art emisia c ana 
Browse 
Totals and averages 
Lbs. per 
acre 
air dry 
48.31 
147 .80 
15 . 13 
26.6 1 
19.32 
5.91 
263.08 
116. 51 
6.60 
12.83 
34.52 
18 .74 
13.59 
1.08 
1.77 
48.50 
1.34 
0. 19 
21.00 
276.75 
94.58 
149 .76 
22.50 
266.84 
806.67 
Light use 
% % 
use d iet 
6.56 
2 .oo 
2.50 
6.00 
1. 67 
0.00 
3.21 
2.84 
o.oo 
o.oo 
9.67 
1. 25 
14.00 
o.oo 
o.oo 
o.oo 
0.00 
o.oo 
9 .00 
3.86 
o.oo 
o.oo 
o.oo 
o.oo 
2 .3 7 
16.59 
15.51 
2.01 
8.33 
l. 70 
0.00 
44.14 
17 .28 
0.00 
0.00 
17 .44 
1.24 
9 .95 
0 . 00 
0.00 
0.00 
0.00 
o.oo 
9.95 
55.86 
0.00 
0.00 
o.oo 
0.00 
100 .oo 
Heavy use 
% % 
use diet 
12.06 
11.67 
5.38 
6.37 
2.00 
o.oo 
10.24 
4.62 
37.50 
o.oo 
12.33 
2.44 
26.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
25.00 
7.74 
o.oo 
o.oo 
0.00 
o.oo 
6.00 
12 .39 
48.82 
1.51 
0.35 
0.20 
o.oo 
63.27 
7.10 
8 .46 
o.oo 
3.13 
o. 76 
5.59 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
11.54 
36.73 
o.oo 
o.oo 
o.oo 
o.oo 
100.00 
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Table 14 . Species compos ition, average production , utilization, and 
diet of sheep for two intensities of grazing on good 
condition range on area 2 , June 22- July 1, 1962 . 
Species 
Koeleria cristata 
Poa secunda 
p;g,:o~mithii 
Festuca idahoensis 
Stipa letterman! 
Sitanion hystr ix 
Melica bulbosa 
AgrOpir~hycaulum 
Grasses 
Achil l ea lanulosa 
Ast e r chilensis 
subsp. adscendens 
Microseris nutans 
Ph l ox graci~ 
Ar enar ia congesta 
Senecio integerrimus 
Allium acuminatum 
Luplnus laxif lorus 
Taraxacum officinale 
Eriogonurn heracleoides 
Zigadenus paniculatis 
Collomia tenella 
Forbs 
Chrysothamnus visc idiflorus 
Artemi sia tridentata 
Browse 
Totals and averages 
Lbs. per 
acre 
air dry 
20 . 47 
38. 17 
31.65 
155.44 
12. 48 
6.99 
12 . 28 
13.86 
29 1 .34 
72.27 
4.01 
39.74 
13.36 
77.26 
27.46 
1.46 
37.09 
6.87 
8.83 
4.41 
0.62 
293.38 
67.43 
120.23 
187 .66 
772.38 
Light use 
% % 
use diet 
3.00 
1.67 
9.38 
2.50 
18 .88 
6.24 
o.oo 
0.00 
3.75 
0.83 
17. 14 
7. 78 
0.00 
12.08 
3.33 
16.25 
0.00 
8.33 
7.50 
0.00 
2 . 50 
5.50 
o.oo 
o.oo 
o.oo 
3.50 
2.29 
2.35 
10.96 
14.39 
8. 72 
1.64 
0 . 00 
o.oo 
40.35 
2.24 
2.56 
11.45 
0.00 
34 . 51 
3.38 
0.87 
o.oo 
2.13 
2.45 
o.oo 
0 .06 
59.65 
0.00 
o.oo 
o.oo 
100.00 
Heavy use 
% 7. 
use diet 
5.50 
5 .oo 
22.50 
5.83 
40.55 
7.14 
o.oo 
o.oo 
8.50 
8.33 
50.62 
9.44 
o.oo 
33.33 
3.33 
65.00 
o.oo 
30.00 
35.00 
o.oo 
7.50 
15.21 
0.00 
o.oo 
o.oo 
8.98 
1. 22 
2 . 99 
9 . 81 
12.22 
6.37 
0. 14 
o.oo 
o.oo 
32.75 
12. 80 
3.16 
1.57 
o.oo 
38.73 
0.00 
1.67 
o.oo 
3.51 
5 . 74 
o.oo 
0.07 
67.25 
o.oo 
o.oo 
o.oo 
100.00 
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Table 15. Species compos ition, average production, utilization, and 
diet of sheep for two intensities of grazing on poor 
condition range on area 2 , June 29- Ju ly 8 , 1961-
Species 
Stipa lettermani 
Festuca idahoensis 
Poa secunda 
Agropyron smi thi i 
Pea pratensis 
Koeleria cr istata 
Sitanion hystrix 
Agropyron trachycau lum 
Stipa columbiana 
Grasses 
Achi l l ea lanulosa 
Senecio intege rrimus 
Aster chilensis 
-- subsp- adscendens 
Taraxacum officinale 
Phlox gracilis 
Lepidium montanum 
Capsella bursa-pasturus 
Microseris nutans 
Chenopodium~phv11um 
Epi l obium pani cu latum 
Collomia tenella 
Madia glomerata 
Lupinus 1axi f 1orus 
Arenaria congest s 
Zigadenus paniculatis 
Forbs 
Chrysothamnus viscidiflorus 
Artemisia cana 
Artemi sia tri dentata 
Browse 
Tota l s and averages 
Lbs- per 
acre 
air dry 
60-06 
47.08 
14.48 
1. 57 
0-77 
8.68 
11. 25 
26.30 
2.65 
172.84 
27.65 
80 . 72 
101.84 
24-38 
142 . 77 
0.19 
0.3 1 
12.52 
26.50 
0-46 
2 . 84 
6.22 
10.79 
3-87 
1.03 
442.09 
771.99 
196.02 
146- 76 
lll4 -77 
1729 . 70 
Light use 
% % 
use diet 
l3 .33 
o.oo 
25.00 
3.33 
15.00 
0 -00 
8. 75 
10.00 
o.oo 
8-93 
2-00 
o.oo 
8.33 
9.00 
0-00 
15.00 
15-00 
7-50 
o.oo 
o.oo 
o.oo 
0-00 
o.oo 
3-33 
0-00 
2-77 
0.00 
o.oo 
0-00 
o_oo 
L60 
28.91 
o.oo 
13.11 
0-21 
0-42 
0.00 
3-57 
9.53 
0.00 
55.75 
2.02 
o.oo 
30.62 
7.93 
0.00 
O. ll 
0-16 
3-41 
0.00 
0-00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
44.25 
o.oo 
o_oo 
o.oo 
o.oo 
100 .oo 
Heavy use 
% % 
use diet 
37.50 
24.00 
34.00 
36.67 
40.00 
16.00 
32 . 50 
30.00 
20 . 00 
30.72 
25 .00 
1.43 
42.50 
18.00 
0.00 
67.50 
47-50 
42.50 
58.00 
5.00 
50.00 
28.33 
47.50 
66.67 
o.oo 
19.56 
o.oo 
0.00 
o.oo 
o.oo 
8 . 07 
12.97 
10.10 
1.17 
0.47 
0. 17 
1.25 
2.39 
4. 71 
0.48 
33.71 
5.68 
1. 03 
31.12 
1.96 
o.oo 
0.09 
0.09 
3.92 
l3. 75 
0.03 
1.28 
1.59 
4.59 
1.16 
0.00 
66.29 
o.oo 
0-00 
0-00 
o.oo 
100 .oo 
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Table 16 . Species composition, average production, utilization, and 
diet of sheep for two intensities of grazing on poor 
condition range on area 2, June 22- July l, 1962 . 
Spec ies 
Koeleria cristata 
Festuca idahoensis 
~n hystrix 
Poa secunda 
Agropyron smithii 
Melica bulbosa 
Poa fendleriana 
St ipa c olumbiana 
Stipa lettermani 
Poa pratensis 
Grasses 
Wyethia amplexicaulis 
Collomia tenella 
Arenaria ~a 
Microseris nutans 
Achill ea la~ 
Phlox gracilis 
Lupinus laxiflorus 
Eriogonum heracleoides 
Aster chilensis 
subsp. adscendens 
Senec io integerrimus 
Zigadenus paniculatis 
Taraxacum officinale 
Al l ium acuminatum 
Viola vallicola 
Forbs 
Chrysothamnus viscidiflorus 
Artemis ia tridentata 
Artemisia cana 
Browse 
Totals and averages 
Lbs. per 
ac re 
air dry 
5.00 
53. 18 
5.49 
29.81 
1.39 
9.48 
8.14 
14. 36 
13 . 74 
8.76 
148 0 72 
1.77 
0.91 
8.98 
16 0 59 
38 . 21 
82 . 33 
18 0 82 
l. 70 
26.96 
152 . 91 
10.29 
14.10 
13 . 52 
1.00 
388.09 
374.21 
107.37 
62.25 
543 .83 
1080.64 
Li ght use 
% % 
use diet 
6.67 
3.00 
8 0 33 
13 . 00 
3.33 
o.oo 
o.oo 
13 .oo 
11.87 
6.67 
6.95 
30.00 
7 0 72 
6.25 
9.17 
2.86 
o.oo 
o.oo 
o.oo 
25.63 
2.22 
o.oo 
15 . 00 
o.oo 
o.oo 
4.17 
o.oo 
o.oo 
o.oo 
o.oo 
2.45 
l. 28 
6.01 
l. 73 
14.30 
0.17 
o.oo 
0.00 
7.06 
6.17 
2.23 
38 . 95 
2.00 
0.22 
2 0 12 
3.73 
4 . 12 
o.oo 
0.00 
o.oo 
26 . 10 
12.80 
0.00 
7.96 
0.00 
o.oo 
61.05 
o.oo 
o.oo 
0.00 
o.oo 
100 .oo 
Heavy use 
% % 
use diet 
10.00 
15.00 
17.50 
40.00 
28.33 
o.oo 
15.00 
24.00 
38.12 
43.33 
23.70 
50.00 
13.33 
21.25 
15 0 83 
10.71 
0.83 
0.00 
0.00 
61.87 
4.00 
o.oo 
15.62 
47.50 
45.00 
10.07 
0.00 
o.oo 
o.oo 
o.oo 
7.16 
0.32 
12 .54 
0.98 
15.47 
o. 70 
o.oo 
2. 40 
3. 10 
7.10 
6.32 
48.93 
0.69 
0.12 
2.64 
2 0 17 
5.88 
1.33 
o.oo 
0.00 
19.18 
5.36 
o.oo 
0.17 
12 0 63 
0.90 
51 07 
o.oo 
o.oo 
o.oo 
o.oo 
100.00 
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Tab l e 17 . Species composition , average production, utilization, and 
diet of s heep for two intensities of grazing on good 
cond iti on range on area 3, July 12-21, 1961. 
Species 
Agropyron subsecundum 
Poa fend l eriana 
Ag;opyron trachycaulum 
Bromus carinatus 
Festuca idahoe nsis 
Stipa l et termani 
Koeleria cristata 
Grasses 
Ar a bis holboellii 
Lupinus laxlflorus 
Erigeron speciosus 
Geranium fremontii 
Achill ea lanul osa 
Thalictrum fend l er i 
Vio la· canadensis 
Taraxacum off i c inal e 
Cynoglossum off i ci nal e 
Vio la va ll i co la 
Potenti lla pect inisecta 
Vi cia americana 
Trag;pogon porr i foli us 
Co11omia tene11a 
Forbs 
Chrysothamnus v i scidif l orus 
Populus tremuloides 
Artemi si a c ana 
Symphorica~ vaccinio i des 
Browse 
Total s and averages 
Lbs. per 
acre 
air dry 
82.64 
3.11 
26.42 
96.31 
7.68 
5 .68 
9. 72 
231.56 
0 .61 
134 . 52 
12 . 63 
30.68 
124.45 
25.65 
9.06 
19.55 
171.38 
19 .81 
20.08 
32.79 
1.50 
1.96 
604.67 
6.41 
10.71 
34 .83 
416.26 
468 . 21 
1304.44 
Li ght use 
% % 
use d iet 
7.86 
o.oo 
22 . 50 
18.33 
15.00 
12.50 
10.00 
14.22 
o.oo 
1. 67 
30.00 
10 .oo 
4 . 00 
60.00 
o.oo 
58.33 
25.00 
30.00 
16 . 67 
70.00 
25 .00 
o.oo 
19.06 
o.oo 
o.oo 
0 .00 
0.40 
0.33 
11.18 
4 . 31 
o.oo 
3 . 94 
11. 69 
0. 76 
0 . 47 
0 .64 
21. 81 
o.oo 
1.48 
2.52 
2 . 03 
3.30 
10.20 
o.oo 
7.57 
28.37 
3.93 
2.2 2 
15.21 
0.25 
0.00 
77.08 
o.oo 
0.00 
0 .00 
1.11 
l. 11 
100 .oo 
Heavy use 
% % 
use d i et 
20.00 
50.00 
25.00 
19.00 
70 .00 
35.00 
22.50 
22 . 70 
o.oo 
8. 33 
75 . 00 
10 .00 
11 .00 
60.00 
o.oo 
58.33 
78.00 
50.00 
53.33 
80.00 
90.00 
o.oo 
40.31 
0 .00 
90.00 
o.oo 
4.80 
5.83 
24 . 31 
5.66 
0.88 
0.37 
0.37 
2.38 
o. 72 
0.68 
11 .06 
o.oo 
5.05 
3 . 22 
o.oo 
4.91 
0.00 
o.oo 
o.oo 
51.18 
2 . 23 
4.16 
1. 85 
0.56 
o.oo 
73.16 
o.oo 
5.45 
o.oo 
10.33 
15. 78 
100 .oo 
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Table 18 . Spec ies composition, ave rage pr oduc tion, utilization , and 
di e t o f sheep for two int ensiti e s o f grazing on good 
condition range on area 3, July 4- 13, 1962. 
Species 
Bromus carinatus 
~ron subsecundum 
Festuca idahoens i s 
Grasses 
Wyeth i a ampl ex i caulis 
Thalictrum fendleri 
Polemonium albif l orum 
Cynoglossum of f icinale 
Taraxacum officinale 
Potentilla pectinisecta 
Potentilla gracilis 
Viola vallicola 
Sidalce a neomexicana 
Hydrophyllum capi tatum 
Achillea lanu l osa 
Vicia ameri c ana 
Geranium fremontii 
Phlox gracilis 
Collomia tenella 
Lupinus laxiflorus 
Agastache urticifolia 
Senecio~ 
Forbs 
Artemisia c ana 
Symphorica~ vaccinioides 
Rosa woodsi i 
;;;;;;ra~a lni folia 
Populus tremuloides 
Browse 
Totals and averages 
Lbs. per 
acre 
air dry 
109.48 
29 . 52 
3.38 
142.38 
49 . 73 
20. 97 
18.53 
107 .98 
26.19 
13.67 
34.95 
44.89 
18.24 
19.35 
77 . 34 
25.07 
7.68 
18 .67 
4.57 
25.42 
15.01 
25.69 
553.99 
13 . 43 
225.75 
13.09 
6. 10 
8 . 76 
267.13 
963 . 50 
Light use 
% % 
use diet 
18.75 
18 . 33 
22. 50 
18 . 75 
1,0 . 00 
33 .33 
25 . 00 
40.00 
38 . 33 
50.00 
15 . 00 
4.38 
32 . 00 
o.oo 
4 . 44 
37.50 
30.00 
o.oo 
7.50 
o.oo 
0.00 
60.00 
24.47 
o.oo 
2 . 88 
20.00 
20 . 00 
20 . 00 
4 . 53 
18.10 
11.77 
3 . 11 
0.44 
15.32 
11. 41 
4.01 
2.66 
24.77 
5.76 
3.92 
3.01 
1.12 
3.34 
o.oo 
1.97 
5.40 
1.33 
o.oo 
0.19 
0.00 
0.00 
8.84 
77.73 
o.oo 
3. 73 
1.51 
o. 70 
l.Ol 
6 . 95 
100 .00 
Heavy use 
% % 
use diet 
51.25 
56.11 
72 .so 
52.76 
80.00 
78.33 
85.00 
87.56 
71.67 
80.00 
42 .50 
33.75 
73.00 
10.00 
26.11 
82.50 
47.50 
0.00 
47.50 
o.oo 
20 . 00 
85.00 
56.49 
o.oo 
3.88 
80.00 
65.00 
20.00 
9.34 
42.87 
14. 91 
4.67 
0.71 
20.39 
8 .33 
3.95 
4.66 
21.49 
3.66 
1.72 
4.03 
5.52 
3.13 
0.81 
7.02 
4. 73 
0.56 
o.oo 
o. 77 
o.oo 
1. 26 
2 . 69 
74.33 
o.oo 
0 . 95 
3 . 29 
1.14 
o.oo 
5 . 38 
100 .00 
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Table 19. Species composition, average production, util i zation, a nd 
diet of sheep for two intensities of grazi ng on poor 
condition range on area 3, July 12-2 1, 1961. 
Species 
Festuca idahoensis 
~on trachycau l um 
Koe 1er ia cristata 
Stipa l etterman! 
Pea pratensis 
Bromus cari natus 
Bromus tectorum 
~ron subsecundum 
Poa fendleriana 
Grasses 
Sidalcea neornexicana 
Achillea 1anulosa 
Collomia tene lla 
Wyethia amplexicaul is 
Epi1obium panicu1atum 
Aster chilensis 
subsp. adscenden s 
Potentilla pectinisecta 
Taraxa cum officina l e 
Viola vallicola 
Gerani um fremontii 
Lupinus laxif l orus 
Cynoglossum officinale 
Potentilla graci li s 
Eriogonum heraCieoicfE!s-
Forbs 
Rosa woodsi i 
Symphoricarpos vacci ni oides 
Artemisia c ana 
Browse 
Totals and averages 
Lbs. per 
acre 
air dry 
17.51 
104. 18 
4.88 
91.85 
103.30 
55 . 41 
6 . 14 
23 .00 
1.27 
407.54 
10.41 
59.56 
12.06 
42.20 
2 .92 
65.51 
50.53 
10 . 41 
6.34 
102.22 
58.91 
25.23 
5.76 
35.33 
487 . 39 
22.56 
314.23 
131.33 
468. 12 
1363 .OS 
Ligh t use 
% % 
use d i et 
o.oo 
o.oo 
o.oo 
30.00 
25 . 83 
4 . 00 
o.oo 
o.oo 
5.00 
13.86 
27 . 50 
o.oo 
3.75 
5.50 
5.00 
17.50 
11.25 
2 . 50 
o.oo 
20.00 
0.00 
70.00 
o.oo 
15 . 00 
13 .67 
15 . 00 
1.14 
o.oo 
l. 70 
9 . 57 
o.oo 
o.oo 
o.oo 
20.99 
20.32 
1.68 
0.00 
0.00 
0 . 04 
43.03 
2 .19 
0.00 
0.35 
l. 78 
O. ll 
8.74 
4.34 
0.20 
0.00 
15.57 
o.oo 
13 . 47 
o.oo 
4.04 
50.79 
3.45 
2.73 
o.oo 
6.18 
100.00 
Heavy use 
% % 
use diet 
o.oo 
5.00 
7.50 
35.00 
54 .1 7 
20.00 
o.oo 
27 .so 
25 . 00 
27 .32 
46.67 
3.75 
3.75 
11. 25 
18.33 
62.50 
50.00 
100.00 
15 .oo 
25.00 
o.oo 
90.00 
80.00 
20.00 
30.86 
25.00 
l. 57 
o.oo 
2.76 
20.06 
o.oo 
3 . 62 
0.26 
3. 19 
20.36 
6 .18 
o.oo 
4.40 
0 .1 7 
38.18 
1.40 
1.56 
o.oo 
1.69 
0.27 
20.52 
13.62 
7.08 
0 .67 
3.56 
0.00 
3.52 
3.2 1 
1.23 
58.33 
2.55 
0.94 
0.00 
3 . 49 
100.00 
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Table 20. Species composition, avera ge produc tion, utilization, and 
diet of sheep for two intensities of grazing on poor 
condition range on area 3, July 4-13, 1962 . 
Species 
Koeleria cristata 
Melica bu l bosa 
Poa pra~ 
Bromus carinatus 
~ron trachycaulum 
Festuca idahoensis 
Grasses 
Cynoglossum off1cina l e 
Polemon ium albif l orum 
Tha l ictrum fendleri 
Co llomia tene l la 
Wvethia a~aulis 
Achil l ea lanulosa 
Aster ch i1 ensis 
subsp. adscendens 
Ph lox gracilis 
Sidalcea neomexicana 
Geranium fremontii 
Vio l a va ll i cola 
~acum officinale 
Potentilla pec tinisecta 
Lupinus laxiflorus 
Potentil1a gracilis 
Vicia ameri cana 
Forbs 
Artemisia cana 
Symph ori ca~ vaccinioides 
Populus tremuloides 
Browse 
Totals and averages 
Lbs . per 
a c re 
air dry 
37.44 
4 . 50 
150 . 61 
18 . 43 
19. 89 
24.65 
255.52 
23 . 77 
3.83 
19.35 
20.01 
236. J 1 
29 . 80 
20.42 
71.27 
24 . 96 
40.32 
23.65 
21.16 
29.42 
5.57 
6.69 
53 . 22 
630 . 05 
168.00 
135 . 36 
0.96 
304 . 32 
1189 . 89 
Ligh t use 
% '7. 
use diet 
5 . 00 
o.oo 
24 . 00 
1.67 
21.00 
25.00 
19.04 
2.50 
o.oo 
50.00 
0.00 
5.00 
o.oo 
10 .oo 
o.oo 
70.00 
30 . 00 
15 .00 
13 . 33 
0.00 
o.oo 
o.oo 
82.50 
16.50 
o.oo 
5 . 33 
40 . 00 
2 . 50 
13.46 
1.17 
o.oo 
22.56 
0.19 
2.60 
3.85 
30.37 
0 . 37 
o.oo 
6.04 
0.00 
7.37 
o.oo 
1. 28 
o.oo 
10.91 
7 .55 
2.22 
1. 75 
o.oo 
o.oo 
o.oo 
27.40 
64 . 89 
o.oo 
4.50 
0 . 24 
4. 74 
100 . 00 
Heav y use 
'7. '7. 
use diet 
57.50 
60.00 
68 . 00 
46.67 
35.00 
75.00 
62.86 
95.00 
0 . 00 
75.00 
0.00 
10.00 
23.00 
90.00 
o.oo 
85.00 
56.25 
53.75 
65.00 
5.00 
5.00 
3.33 
92 . 50 
32.94 
o.oo 
10 . 67 
60 . 00 
4 . 93 
32.21 
8.81 
1. 21 
29.71 
3. 72 
1.25 
5.53 
50 .23 
9.85 
o.oo 
2 . 17 
o.oo 
5.30 
3.07 
7.32 
o.oo 
1.68 
4. 75 
4 . 11 
4.90 
0.66 
0.13 
0.11 
2.39 
46.44 
o.oo 
3.24 
0.09 
3.33 
100.00 
42 
Table Ll v Spec 1es composttion, average produc tion, utilization , and 
dtet of sheep for two Intensit i es of grazing on good 
cond iti on range on area 4, July 25- August 3, 1961 . 
Specl.es 
Agropyron sm1thi1 
Festuca idahoensis 
Stipa 1e tterrnant 
Koel eria c ri stata 
Poa secunda 
Poa ampla 
Stipe co l umbiana 
Grasses 
Achillea lanu1 osa 
Aste r chi l ensis 
subsp . adscendens 
Potentilla gract li s 
Antennaria dtmorpha 
Eriogonum herac l eoides 
Epil ob l um pani cu l aturn 
Lupinus laxtflorus 
Astragalus miser 
var . dec umbens 
Phlox g raci lis 
Geranium fremonti 1 
Forbs 
Chrysothamnus vJsctdtflorus 
Artemisia tridentata 
Symphor i carpos vacc tnioides 
Arnelanchi e r alnifo1 Ja 
Artem isia cana 
TetradymJa~escens 
Browse 
Totals and averages 
Lbs . per 
acre 
air dry 
28 .72 
61.79 
9 . 52 
11.17 
10 48 
3.03 
5 07 
129.78 
50.27 
12 . 44 
0 . 19 
3 . 30 
23 . 19 
0 . 42 
21.47 
63 . 17 
10 . 02 
11 . 94 
196 41 
119 .96 
342 ,84 
409 .92 
33 . 48 
16 . 51 
34 . 83 
957 . 54 
1283 .73 
Light use 
% % 
use diet 
5 . 88 
6.25 
8 . 33 
17 . 50 
30.00 
0 .00 
0.00 
8. 82 
0.00 
25.00 
50.00 
o.oo 
0 . 00 
0 . 00 
o.oo 
31.00 
0.00 
10 . 00 
12 . 2 1 
o.oo 
0 . 00 
0 . 00 
8 . 00 
o.oo 
0 . 00 
0 .29 
3 . 01 
4 .45 
10 . 13 
2 . 09 
5 . 14 
8 . 23 
o.oo 
0 . 00 
30.04 
o.oo 
8 . 16 
0 . 27 
o.oo 
0 . 00 
o.oo 
o.oo 
51.36 
o.oo 
3 . 13 
62 . 92 
o.oo 
o.oo 
o.oo 
7 . 04 
o.oo 
0 . 00 
7 . 04 
100 . 00 
Heavy use 
% % 
use diet 
14 . 38 
15 . 00 
16 . 67 
21.25 
30 . 00 
0.00 
0 . 00 
15 . 80 
1.43 
25 . 00 
65.00 
o.oo 
10 . 00 
o.oo 
45 . 00 
44 . 00 
o.oo 
10 . 00 
22 . 88 
0 . 00 
0 . 00 
2.00 
27.50 
o.oo 
0 . 00 
1.85 
6 . 54 
5 . 47 
12.09 
l. 78 
0 . 92 
o.oo 
o.oo 
o.oo 
20.26 
1.61 
o.oo 
0.07 
o.oo 
5 . 20 
o.oo 
21.61 
18.35 
o.oo 
o.oo 
46 . 84 
o.oo 
o.oo 
18.3 1 
14 . 39 
0.00 
0 . 00 
32 . 90 
100 . 00 
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Tabl 22. Species composition, average productton , utilizatton, and 
d 1et of sheep for two 1ntensit1es of graz ing on good 
cond i tion range on area 4, July 16 - 25, 1962 . 
Spec tes 
Agrop yron smi thi 1 
Agropyron !nerme 
Poa secunda 
Sitanion hys t r 1x 
Stipa lettermani 
Koeleria c r istata 
Poa pratensis 
Sti pa columbiana 
Festuc a idahoensts 
Grass es 
Astra ga lus de umbens 
Achl11~ lanu1osa 
Astragalus miser 
var . decumbens 
Taraxac um officina l e 
Eriogonum heracleotdes 
Lupinus laxt f lorus 
Aster chil ens t s 
-----subsp . ads c endens 
Potenttlla pec tintsec ta 
Geranium fremontii 
Forbs 
Tetrad ymia c anes c ens 
Symphori carpos vacc tnioides 
Chrysothamnus vi sc i diE 1orus 
Artemisia tridentata 
Ame l anchi er alnif~ 
Browse 
Totals and ave rages 
Lbs . per 
a c re 
a1r dry 
56 . 76 
39 .3 1 
3 54 
5 . 48 
20 . 61 
4 . 56 
1.89 
3. 18 
43 . 93 
179.26 
2 . 15 
35 . 87 
St. 80 
l.OO 
8 . 83 
32 06 
1.57 
7. 22 
l. 92 
162 . 42 
29 42 
66 . 24 
103 . 49 
351.74 
12 . 13 
563. 02 
904 .70 
Light use 
% % 
use diet 
15 . 00 
8 .7 5 
15 . 00 
0 . 00 
40 . 00 
13 . 33 
50 . 00 
o.oo 
o.oo 
12 . 43 
o.oo 
4 . 29 
16 . 00 
30.00 
21.00 
15.00 
75 . 00 
60 . 00 
o.oo 
12 . 35 
0 00 
15 . 00 
0 . 22 
o.oo 
41.67 
2 . 70 
6 . 32 
15 . 02 
6.06 
0 . 93 
0 . 00 
14 . 53 
1.04 
1.66 
o.oo 
0.00 
39 . 24 
o.oo 
4 . 24 
14 . 60 
0 . 52 
3 . 28 
8 . 47 
2.08 
0.75 
o.oo 
33 . 94 
o.oo 
17 . 52 
0 . 39 
0.00 
8 . 91 
26 . 82 
100 . 00 
Heavy use 
% % 
use diet 
35 .00 
20.00 
55 . 00 
0 . 00 
55 . 00 
30 . 83 
50.00 
20.00 
15 . 00 
28.22 
90 . 00 
12 . 86 
22 00 
40 . 00 
42 . 00 
62 . 50 
77 . 50 
70.00 
75 . 00 
30 68 
o.oo 
23 . 33 
5.56 
o.oo 
76 . 67 
5 . 42 
14 . 35 
15 . 73 
6.14 
1.96 
o.oo 
4 . 29 
1.06 
o.oo 
0 . 88 
0 . 13 
39.19 
2.68 
6 . 64 
4 . 31 
0 . 15 
2.57 
21. 11 
0.06 
0.10 
2.00 
39 . 62 
o.oo 
7 . 64 
7.66 
0.00 
5 89 
21. 19 
100 . 00 
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Table 23 G Spec 1es composJtton~ average productton, utilization, and 
dtet of sheep for two intenstttes of grazing on poor 
condition range on area 4, July 25- August 3, 1961. 
Spec tes 
Agropyron ~b..!..! 
Festuca idahoensts 
Poa secunda 
Stipa 1-;tt.;rmani 
Koeleria cr1stata 
Carex spp . 
Grasses 
Achillea lanulosa 
Antenn~ dimorpha 
Eriogonum heracleoides 
Cordylanthus ~
Lup inus lax iflorus 
Phlox grac11is 
Eptlobium pant c ulatum 
Astragalus decumbens 
Forbs 
Chrysothamnus viscidiflorus 
Symphor1 carpos vaccinioides 
Purshta tridentata 
Artemisia ~ 
ArtemiSia tr1dentata 
Tetradymia canescens 
Amelanchler alnlfo1ia 
Browse 
Totals and averages 
Lbs . per 
acre 
atr dry 
15 . 20 
3 49 
17 . 12 
27 . 26 
9 . 60 
14 .98 
87 . 65 
93 . 85 
0 . 96 
36 10 
0 . 84 
76 . 54 
32 .99 
0.51 
5 40 
247 19 
181.37 
218 . 19 
21.19 
24 . 39 
203 , 52 
18 . 19 
7 . 83 
674 68 
1009 . 52 
Light use 
% % 
use diet 
0 . 83 
0 . 00 
20 . 00 
8 . 75 
0 .00 
o.oo 
6.78 
1.20 
0 . 00 
8 . 00 
o.oo 
0.00 
o.oo 
0.00 
15 .00 
1.95 
o.oo 
o.oo 
12 . 50 
o.oo 
o.oo 
0 . 00 
o.oo 
0 40 
1.35 
1.00 
o.oo 
25.49 
17.80 
o.oo 
0.00 
44 . 29 
8 . 35 
o.oo 
21.54 
0.00 
0.00 
o.oo 
0 . 00 
6.04 
35 . 93 
o.oo 
o.oo 
19.78 
o.oo 
o.oo 
o.oo 
o.oo 
19 .78 
100 . 00 
Heavy use 
% % 
use diet 
9 . 17 
15 . 00 
34 . 00 
22.50 
0 . 00 
7.50 
17. 12 
2 . 22 
o.oo 
35.00 
45 . 00 
11.67 
o.oo 
1.67 
80 . 00 
11. 79 
1. 17 
3 . 67 
50 . 00 
o.oo 
o.oo 
0 .00 
15 . 00 
3 . 30 
6 . 62 
2.42 
1.01 
4 .58 
7 . 14 
0.00 
2.14 
17 .29 
1. 81 
o.oo 
18 .57 
0 .73 
18 .52 
o.oo 
0.03 
6 . 69 
46.38 
3.70 
15.26 
15.14 
0.00 
o.oo 
0 .00 
2.25 
36 . 35 
100.00 
45 
Table 24 . Spec1es c omposition , average produc tion, ut ili zation, and 
d1et of sheep for two Lnten s1ties of grazi ng on poor 
c ond1tion range on are a 4, July 16-25, 1962. 
Spec ies 
Pea pratensis 
Poa secunda 
Agropyron smith!• 
Festuca idahoensis 
Koeleria c ristata 
St ipa letterman\ 
Stipa co l umbiana 
Melica bulbosa 
Grasses 
Collomia tenella 
Taraxacum~na le 
Achi ll ea 1anulosa 
Aster chilensts 
subsp . adscendens 
Lup i nus 1axif 1orus 
Microseris nutans 
Geran i um fr~1 
Ci rci urn spp . 
~urn herac leoides 
Cord y lan thus ~
Astragal us ~ 
var. dec umbens 
As traga l us dec umben s 
Forbs 
Tetradym1a canescens 
Chrysothamnus vlscidiflorus 
Ar temisia cana 
Art emis ia tridentata 
Symphor i c arpos vac cinioides 
Rosa woods!i 
Ame l anchier alni fo'l ia 
Purshia tr1dentata 
Browse 
Totals and averages 
Lbs . per 
a c re 
atr dry 
10 . 91 
7. 91 
16 . 17 
12.71 
12 .44 
5 . 61 
6.11 
3 . 49 
75 . 35 
0 . 35 
4 . 53 
64 . 32 
11.29 
15 . 48 
3 . 15 
1.92 
3 . 92 
2 . 19 
5 . 22 
14 . 36 
2 . 88 
129 . 61 
18 . 39 
71.50 
216.81 
350 . 05 
55 80 
1.00 
6 . 11 
39 . 86 
759 . 52 
964 . 48 
Light use 
% % 
use diet 
22 . 50 
15 . 00 
11.00 
6.25 
11.25 
10.00 
0.00 
0.00 
10.86 
0 . 00 
o.oo 
4 . 50 
42.50 
15 . 83 
o.oo 
30.00 
o.oo 
25 . 00 
65.00 
12 . 50 
15 . 00 
13.03 
0 . 00 
2 . 00 
o.oo 
0.00 
3.00 
45 . 00 
15 . 00 
40.00 
2 . 69 
4. 72 
5 . 41 
2 . 60 
3 .92 
1 75 
3.08 
1.23 
0 . 00 
o.oo 
17.99 
0.00 
o.oo 
6 . 35 
10 . 57 
5.38 
0.00 
1. 26 
o.oo 
1.20 
7.46 
3 . 96 
0 . 94 
37 . 12 
o.oo 
3 . 14 
o.oo 
0.00 
3 . 70 
1.00 
2 . 01 
35 . 04 
44.89 
100 . 00 
Heavy use 
% % 
use diet 
67.50 
48.33 
47.22 
16.25 
35 . 00 
57.50 
45.00 
50 . 00 
43 . 77 
o.oo 
35.00 
10 . 50 
60 . 00 
65 . 83 
0.00 
65 . 00 
50 . 00 
72 . 50 
80.00 
25 . 00 
47.50 
30 . 26 
o.oo 
28.00 
o.oo 
0 . 00 
35 . 00 
60.00 
75 . 00 
80.00 
10 . 09 
15 . 43 
4 . 75 
2.55 
5 . 67 
1. 23 
2.85 
2.58 
2.66 
1. 70 
23 . 99 
0.00 
1.53 
3 . 74 
1.91 
7.49 
0 . 00 
0.66 
1.90 
1.00 
o. 75 
1. 74 
0 . 90 
21.62 
o.oo 
18 . 00 
o.oo 
o.oo 
17.28 
0 . 14 
3 . 54 
15 .43 
54.39 
100 .00 
46 
Table 25. Spectes composit1on , average production, utilization, and 
d1et of sheep for two tntensities of grazi ng on good 
condition range on area 5, August 7-16, 1961. 
Spec i es 
Festuca idahoensis 
Bromus cari natus 
Stipa columbiana 
Carex spp . 
Koeleria cri stata 
Stipa l ettema01 i 
Agropyron subse undum 
Poa Eendleriana 
Ag;"opyron smithii 
Grasses 
Aster chilensis 
subsp. adscendens 
Achillea lanulosa 
Vi ala vallicola 
~bium paniculatum 
Lupinus lax1florus 
Tragapogon porrifolius 
Geran ium fremontii 
Phlox gractlis 
Eriogonum heracleoides 
Forbs 
Symphor icarpos vaccinioides 
Art emisia c ana 
Populus tr~oides 
Rosa woods li 
Chrysothamnus vtscid iflorus 
Browse 
Totals and averages 
Lbs . per 
a cre 
a i r dry 
19 . 20 
151.75 
44.69 
7.99 
3.88 
4 .26 
34.37 
10.91 
4. 76 
281.81 
6.56 
41.55 
2.85 
0.88 
4 . 11 
3.06 
1.27 
4.88 
9.02 
74.18 
676.95 
26 . 76 
9.60 
4 . 72 
63.76 
781.79 
1137.78 
Li ght use 
% % 
use diet 
22.50 
9 . 00 
12.50 
16.67 
11.25 
20.00 
10 .00 
70.00 
o.oo 
13 . 22 
75. 00 
1.40 
20.00 
o.oo 
o.oo 
35.00 
50.00 
0.00 
0.00 
10 . 49 
2 . 83 
o.oo 
o.oo 
2.00 
0.00 
2 . 46 
5.65 
6 . 72 
21.25 
8.69 
2 . 06 
0.69 
1.33 
5.34 
11.88 
o.oo 
57 . 96 
7.66 
0 . 89 
0 . 89 
0 . 00 
o.oo 
1.67 
0.99 
o.oo 
o.oo 
12 . 10 
29 .80 
0.00 
o.oo 
0.14 
o.oo 
29 . 94 
100 .oo 
Heavy use 
% % 
use diet 
40.00 
39.00 
33.75 
53.33 
11.25 
65 .oo 
20 .00 
80.00 
o.oo 
37.26 
75.00 
15.00 
50.00 
o.oo 
90.00 
77 . so 
95 . 00 
o.oo 
30.00 
30 . 43 
5.33 
o.oo 
90.00 
10 . 00 
o.oo 
5 .87 
15.19 
3.10 
41.95 
8.75 
2 . 70 
o.oo 
1.77 
3.17 
1.01 
o.oo 
62.45 
0.00 
5.20 
0.79 
o.oo 
3.41 
1.20 
0.53 
0.00 
2.50 
13.63 
15.61 
0.00 
7 . 96 
0 . 35 
o.oo 
23.92 
100 .00 
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Table 26 . Spec 1es composi tion, average production, utilization, and 
d1et of sheep for two 1ntensit1es of grazing on good 
condition range on area 5, July 28- August 6, 1962. 
Spec ies 
Bromus carinatus 
Poa pratensis 
Agropyron subsecundum 
Stipa c olumbiana 
Agropyron smithii 
Carex spp. 
restuca idahoensts 
Grasses 
Berberis vulgaris 
Achillea 1anulosa 
Taraxacum officinale 
Vio la vallicola 
Lupinus laxtflorus 
Cynoglossum officinale 
Sidalcea neomex1cana 
Thalictrum fendler1 
Tragapogon porrifolius 
Collomia tenella 
Potentill~lis 
Forbs 
Artemi sia tridentate 
Rosa woods ti --
Amelanchier alnifo lia 
Symphori carpos vacci ntoides 
Populus tremuloides 
Browse 
Totals and averages 
Lbs . per 
acre 
air dry 
114 .7 4 
86 .7 1 
15 . 74 
11.06 
6 . 68 
1.31 
15 . 21 
251.45 
7.07 
33 . 52 
25.19 
7.03 
21.00 
3 . 61 
4 .80 
4 .84 
2.88 
1.57 
3.99 
115 .so 
53 . 49 
8 . 60 
7. 14 
165 . 31 
2.50 
237 .04 
603 .98 
Light use 
% % 
use diet 
12 . 85 
65 . 00 
12 .50 
0 .00 
25 . 00 
21.67 
60 . 00 
33.47 
o.oo 
5 . 00 
45.84 
15 .00 
60 . 00 
90.00 
55.00 
85.00 
75 . 00 
o.oo 
55 .00 
35.71 
o.oo 
51.00 
26.25 
7.44 
10 . 00 
7.93 
23 . 88 
10 . 23 
39 .08 
1.37 
o.oo 
1.16 
0 . 19 
6 . 33 
58.36 
o.oo 
1.17 
8 . 01 
o. 74 
8. 73 
2 . 26 
1.83 
2.85 
1.49 
0 . 00 
1.52 
28 . 60 
0.00 
3 . 04 
1.30 
8 . 53 
0.17 
13 . 04 
100 .oo 
Heavy use 
% % 
use diet 
45.00 
75.00 
40 . 00 
45.00 
42.50 
63 . 33 
70.00 
56.58 
3 .33 
13.75 
74.17 
46.67 
85 . 00 
95.00 
85 . 00 
85.00 
75 . 00 
o.oo 
70 . 00 
53.04 
o.oo 
84.00 
76 . 25 
30 . 56 
20.00 
26.86 
44.24 
29.99 
7.05 
3.53 
4.05 
0.95 
0.44 
1. 23 
47.24 
0.19 
2.39 
5.80 
1.81 
4.27 
0.14 
1.18 
0.00 
o.oo 
o.oo 
0 . 49 
16.27 
o.oo 
2 . 30 
2 . 90 
31.08 
0.21 
36.49 
100 .oo 
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Table 27 . Species composition , average production, utilization, and 
diet of sheep for two intens iti es of grazing on poor 
condition range on area 5, Augus t 7-16 , 1961 . 
Species 
Carex spp . 
Pea pratens i s 
Stipa le tterman! 
Agropyron smithii 
Agropyron subsecundum 
Bromus carinatus 
~1a cristata 
Poa fendl.eriana 
Grasses 
Taraxacum officina l e 
Epi l obium paniculatum 
Lupinus laxiflorus 
Collomia tene1la 
Achi ll ea ~a 
Phlox gracilis 
Eriogonum herac leoides 
Forbs 
Symphori c arpos vaccinioides 
Chrysothamnus viscidiflorus 
Artemisia cana 
Ame l anchie~nifolia 
Browse 
Tota l s and averages 
Lbs . per 
acre 
air dry 
13 . 98 
41.47 
14 . 70 
3 . 18 
11 . 21 
14.60 
6 . 94 
7 . 25 
113 . 33 
7 . 83 
2 . 42 
68 . 70 
3 .38 
113 . 16 
6 . 44 
5 . 41 
207 . 34 
559 . 45 
1.00 
47 . 66 
2 . 49 
610 . 60 
931.27 
Light use 
% % 
use diet 
2 . 50 
43.75 
36 . 25 
1.67 
5 . 71 
8 . 75 
o.oo 
o.oo 
22 . 76 
0 . 00 
o.oo 
25 . 00 
0 . 00 
1.00 
o.oo 
5.00 
8 . 62 
3 . 90 
0 . 00 
o.oo 
12 . 50 
3 . 62 
7. 14 
0 . 53 
27 . 27 
8 . 00 
0 . 09 
0 95 
1.93 
o.oo 
o.oo 
38 . 77 
0 . 00 
o.oo 
25 . 83 
o.oo 
1.71 
o.oo 
0 . 40 
27.94 
32 . 82 
0 . 00 
o.oo 
0 . 47 
33 . 29 
100 . 00 
Heavy use 
% % 
use diet 
35.50 
53 . 75 
65 . 00 
11.67 
13.75 
30.00 
o.oo 
32 . 50 
40 . 11 
50 . 00 
1.67 
77 .so 
o.oo 
4.55 
o.oo 
25.00 
32.39 
8 . 50 
5.00 
0 . 00 
50 . 00 
8 . 00 
17.34 
4.86 
4 . 36 
4.46 
0 . 34 
0.95 
3 . 26 
o.oo 
2 . 48 
20 . 71 
4 . 13 
o.os 
41.60 
o.oo 
4 . 22 
o.oo 
1.16 
51.16 
27.10 
o.os 
o.oo 
0.98 
28 . 13 
100 . 00 
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Table 28 . Species composition, average production , utilization, and 
diet of sheep for two intensities of grazi ng on poor 
condition range on area 5, July 28- August 6, 1962 . 
Lbs . per Li~ht use Heavy use 
acre % % % % 
SEecies air dry use diet use diet 
Stipa columbiana 19 . 35 5 . 00 0 . 86 42 . 50 6.31 
Agropyron smithii 16 . 17 16 . 67 2.37 56.67 5.62 
Bromus cari natus 20 . 28 13 .33 2.37 35.00 3.82 
Koeleria cristata 1.23 o.oo 0 .00 20 . 00 0.22 
Agropyron subsec undum 37 . 40 5.00 1.65 50.00 14 .63 
Pea pra tensis 40.28 50 . 00 17 . 73 65 . 00 5.26 
Stipa let tennan1 44 .93 30.00 11.86 65 . 00 13.67 
Carex spp. 4.76 25 . 00 1.05 57.50 l. 76 
Grasses 184.40 23.35 37 . 89 55 . 33 51.29 
Lupinus laxiflorus 46 . 39 21.25 8.68 66 . 25 18.16 
Achi Ilea lanulosa 77.34 6 . 11 4.15 18.33 8.22 
Collomia tenella 3 . 15 6.67 0.18 26.67 0.55 
Aster chi lensis 
subsp . adscendens 0.54 40.00 0.18 75 . 00 0.16 
Viola vallicola 4 . 57 80 . 00 3.22 90.00 0.40 
Taraxacum officinale 25 . 19 59 .00 13.08 83 . 00 5.26 
Sidalcea neomexicana 10.56 90 . 00 8.36 95 . 00 0.46 
Eriogonum heracleoides 14 . 94 60 . 00 7 . 89 85.50 3.58 
Potenti lla graci lis 3 .00 90.00 2 . 38 95.00 0 . 13 
Forbs 185 . 68 29.45 48 . 12 52.32 36 . 92 
Artemi sia can a 26.88 o.oo 0 . 00 o.oo o.oo 
Chrysothamnus visc idiflorus 20 . 43 10 . 00 1.80 20.00 3 . 56 
Amelanc hier alnifolia 8 . 83 56.66 4 . 40 85.00 2.18 
Rosa woodsii 1.00 50 .00 0 . 44 60 . 00 0.09 
Populus tremuloides 5 . 30 10 .00 0.47 20.00 0.46 
Symphoricarpos vaccinioides 135 . 36 5 . 77 6.88 10.44 5.50 
Artemisia tridentata 39 . 63 0 . 00 o.oo o.oo o.oo 
Browse 237.43 6 . 69 13.99 12 . 40 11. 79 
Total s and averages 607 . 51 18.70 100 .oo 37.63 100 .00 
so 
Table 29. Species compos iti on , average production, utilization, and 
d i e t of sheep for two intensities of grazing on good 
condition range on area 6, Augus t 20-29, 1961. 
Species 
Agropyron smithi i 
Poa fen d l eriana 
Stipa letterman! 
Hesperoc hloa kingii 
Stipa columbiana 
Grasses 
Eriogonum heracl eo ides 
Achillea lanulosa 
Phlox gracilis 
Cordylanthus ramosus 
Lupinus laxi f~
Circium spp. 
Forbs 
Artemisia tridentata 
Purshia tridentata 
~hamnus viscidiflorus 
Browse 
Totals and ave rages 
Lbs . per 
acre 
air dry 
21.96 
5 . 07 
34 . 59 
58 . 06 
0 . 50 
120 . 18 
47.35 
51.42 
11.01 
6.84 
17.12 
7 . 94 
141.68 
328.86 
14.28 
8 . 45 
351.59 
613.49 
Light use 
% % 
use 
9.38 
50.00 
40 . 00 
11.43 
0.00 
20 .86 
2 . 00 
o.oo 
8 . 33 
o.oo 
0 . 00 
0 . 00 
1.31 
0 .00 
13 .33 
o.oo 
0.55 
4.70 
diet 
7 . 15 
8 . 79 
47 . 93 
22.99 
0.00 
86.86 
3.27 
o.oo 
3.18 
o.oo 
0 . 00 
o.oo 
6.45 
o.oo 
6.69 
o.oo 
6.69 
100 . 00 
Heavy us e 
% % 
use 
20.63 
70.00 
65 . 00 
55.83 
30 . 00 
52.54 
14 .00 
5.00 
8.33 
o.oo 
50 . 00 
o.oo 
13 . 18 
o.oo 
25.00 
7 .50 
1.21 
14 .03 
diet 
4.33 
1. 78 
15.13 
45.05 
0.26 
66.55 
9 . 92 
4.48 
o.oo 
o.oo 
14.98 
0.00 
29 . 38 
0.00 
2.96 
1.11 
4.07 
100 . 00 
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Table 30 . Spec ies c omposition, average produc tion, utilization, and 
diet of sheep for two intensities of grazing on good 
condition range on area 6, Au gust 9-18, 1962. 
Species 
Agropyron smithii 
Koeleria cristata 
Hesperoch loa k i ngi i 
Stipa letterman! 
Poa pratensis 
Grasses 
Astragalus decumbens 
Circium spp. 
~urn herac leoides 
Cordylanthus ramosus 
Aster chi lensis 
-----subsp. adscendens 
Lupinus laxiflorus 
Achi ll ea lanulosa 
Forbs 
Chrysothamnus viscidiflorus 
Symphoricarpos vaccinioides 
Artemisia tridentata 
Purshia tridentata 
Browse 
Totals and averages 
Lbs. per 
acre 
air dry 
9.20 
8.14 
103.30 
34.95 
8.06 
163 .65 
1.69 
3.54 
50.22 
5 . 96 
6.87 
11.06 
21.47 
100 . 81 
19.20 
3.45 
587 . 48 
162 . 77 
772 . 90 
1037 . 36 
Light use 
'7. % 
use diet 
1.43 
13 . 33 
ll. 67 
13.76 
10.00 
11.53 
o.oo 
5.00 
6.00 
o.oo 
25 .00 
10.00 
2.50 
6 . 49 
12. so 
30 .00 
0.00 
28 . 33 
6.41 
7 . 23 
0 . 18 
1.46 
16.68 
6.37 
1.08 
25 . 17 
o.oo 
0.24 
4 .01 
0.00 
2.30 
1.47 
o. 71 
8.73 
3 . 20 
1.42 
o.oo 
61.48 
66.10 
100.00 
Heavy use 
% '7. 
use diet 
12 .86 
18 . 33 
28.33 
33.75 
30 . 00 
28.19 
20.00 
20 . 00 
34.00 
33 . 00 
85.00 
76 . 67 
2 . 50 
34 .66 
22.50 
47 . 50 
o.oo 
60 .00 
9 . 99 
17 .81 
0.96 
0.38 
15.68 
6.:.7 
1.46 
24.85 
0.31 
0.48 
12.82 
1. 79 
3.76 
6. 72 
o.oo 
25.88 
l. 74 
0.55 
0 .00 
46.98 
49 .27 
100.00 
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Table 31 . Species composition, average production, uti lizat ion, and 
diet of sheep for two intensities of grazi ng on poor 
condttion range on area 6, August 20-29, 196l o 
Species 
Stipa l ettermani 
Agropyron smithii 
Koeleria cristata 
Hesperochloa kingii 
Stipa columbiana 
Poa fendleriana 
Carex spp. 
Grasses 
Lupinus laxiflorus 
Phlox gracilis 
Astragalus miser 
var. decumbens 
Eriogonum heracleoides 
Aster chi l ensis 
subsp~ adscendens 
Sphaeralcea coccinea 
~spp ... 
Forbs 
Chrysothamnus viscidiflorus 
Purshia tridentata 
~icarpos vaccinioides 
Artemisia tridentata 
Browse 
Totals and averages 
Lbs . per 
acre 
air dry 
95.66 
7.03 
2 . 15 
19 . 24 
36 . 36 
4 . 60 
3.34 
168.38 
42 . 74 
12.90 
0 .8 1 
34 . 52 
14.89 
1.57 
1.41 
108.84 
0 . 91 
22.19 
8 . 90 
421.97 
453 . 97 
731.19 
Light use 
% % 
use diet 
23.13 
o.oo 
o.oo 
27.00 
o.oo 
30.00 
5 . 00 
17 . 14 
25 . 00 
25 . 00 
50 . 00 
5 . 00 
36 . 67 
60 . 00 
o.oo 
20.63 
o.oo 
26 o67 
5 . 00 
0 . 00 
1.40 
7.89 
38 . 35 
o.oo 
o.oo 
9 .00 
0 . 00 
2 . 40 
0.28 
50.03 
18 .54 
5.60 
o. 72 
2.99 
9 . 46 
1.64 
o.oo 
38.95 
0.00 
10 . 25 
0 . 77 
o.oo 
11.02 
100.00 
Heavy use 
% % 
use diet 
55 . 00 
26 .43 
o.oo 
35 . 00 
8.75 
80.00 
45.00 
41.30 
79.38 
25 . 00 
80.00 
10 . 00 
71.67 
90 . 00 
10 . 00 
49.16 
3.33 
76. 67 
50 . 00 
0.00 
19 . 77 
35.08 
2.14 
o.oo 
1. 76 
3.67 
2.65 
1.54 
46.84 
26.74 
o.oo 
0.29 
1.99 
6.00 
0.54 
0.17 
35.73 
0 . 03 
12.78 
4.62 
o.oo 
17 . 43 
100.00 
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Table 32. Species composition, average production, utilization , and 
diet of sheep for two intensities of grazing on poor 
condit ion range on area 6, August 9- 18, 1962. 
Species 
Stipa lettermani 
Hesperochloa ki ngi i 
Agropyron smi thi i 
Koe l eria cristata 
Poa amp l a 
Stipa co l umbiana 
Grasses 
Achil l ea lanulosa 
Eriogonum herac l eoides 
As t er chi l ensis 
s ubsp. adscendens 
Lupinus l axiflorus 
Sphaeralcea coccinea 
Forbs 
Chrysothamnus viscidif l orus 
Amelanchier a lni folia 
Rosa woodsii 
Artemisia tridentata 
Purshia triden tata 
Browse 
Tota l s and averages 
Lbs. per 
acre 
air dr y 
69 . 88 
39 . 31 
17.16 
6.49 
6.80 
7 .94. 
147.58 
30.57 
41.94 
23.07 
2.74 
0.96 
99 . 28 
40 . 86 
3.45 
3 . 23 
653.72 
24.58 
725.84 
972 .70 
Light use 
% % 
use 
17.14 
8.57 
1.25 
27.50 
0 .00 
8.00 
12. 18 
1.67 
30 .00 
18 .00 
3.00 
35 .00 
17.81 
6 . 67 
25.00 
10.00 
o.oo 
40.00 
1.90 
5.08 
diet 
24.33 
6.80 
0 . 45 
3.61 
o.oo 
1.29 
36.38 
1.04 
25.46 
8.41 
0 . 18 
0.69 
35.78 
5.52 
l. 76 
0 . 66 
o.oo 
19 .90 
27.85 
100.00 
Heavy use 
% % 
use 
36 . 43 
49.29 
53.75 
35. 83 
o.oo 
19 .oo 
39.22 
10.00 
68.00 
86.67 
48.00 
90.00 
54 . 18 
28.35 
75.00 
70.00 
o.oo 
82.50 
5.06 
15.25 
d i et 
l3 . 62 
16.18 
9 .10 
0.55 
o.oo 
0.88 
40.33 
2.58 
16.10 
16.02 
l. 25 
0.54 
36 . 49 
8 .94 
l. 74 
1. 95 
o.oo 
10 . 55 
23.18 
100 .oo 
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Table 33 . Species c omposition, average production, utilization, and 
diet of sheep for two intensities of grazing on good 
condition rang e on area 7, September l-10, 1961. 
Species 
Agropyron inerme 
Poa fendleriana 
Koeleria cristata 
Agropyron ~
Grasses 
Cordylanthus ~ 
Aster chi l ensis 
subsp . adscendens 
Circlum spp . 
Eri ogonum heracleoides 
Forbs 
Purshia tridentata 
~ia canescens 
Chrysothamnus viscidiflorus 
Artemisia tridentata 
Browse 
Totals and averages 
Lbs. per 
ac re 
air dry 
86 . 16 
0 . 43 
4 . 14 
12 . 94 
103 . 67 
5.38 
18 .62 
10 . 44 
7.25 
41.69 
155 . 37 
20 . 51 
47.30 
111.01 
334.19 
479 . 55 
Light use 
% % 
use diet 
16 .25 
o.oo 
0.00 
2 . 50 
13 . 81 
o.oo 
o.oo 
o.oo 
0 . 00 
o.oo 
6 . 67 
o.oo 
o.oo 
o.oo 
3 . 09 
5.14 
56.69 
o.oo 
0.00 
1.31 
58.00 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
42.00 
o.oo 
o.oo 
o.oo 
42.00 
100 .oo 
Heavy u se 
% % 
use diet 
27.50 
99.00 
20.00 
10.00 
25.30 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
7 . 50 
o.oo 
o.oo 
0 . 00 
3 . 47 
7 . 88 
73.41 
3.24 
6.26 
7 . 37 
90.28 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
9 . 72 
o.oo 
0.00 
o.oo 
9.72 
100.00 
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Table 3~ . Spec i e s composition, average production, utilization, and 
diet of sheep for two intensities of grazing on good 
condition range on area 7, August 21-30, 1962. 
Species 
Agropyron inerme 
Koe l eria cristata 
Hesperoch1oa kingii 
Grasses 
Cordylanthus ramo sus 
Circium spp. 
~Ius decumbens 
Aster chilensis 
subsp. adsc endens 
Forbs 
Tetradymia canesc ens 
Artemisia nova 
Artemisia tridentata 
Purshia tridentata 
~icarpos vaccinioides 
Chrysothamnus viscidiflorus 
Browse 
Tota l s and averages 
Lbs. per 
acre 
air dry 
97.57 
7.49 
17.93 
122 . 99 
61.33 
13.36 
3.06 
5 . 08 
82.83 
16.16 
85.06 
102.84 
187.7 8 
5 . 53 
55.60 
452.97 
658.79 
Light use 
% % 
use diet 
3 . 50 
o.oo 
25 . 00 
6.43 
8.33 
o.oo 
50.00 
30.00 
9.85 
o.oo 
0.00 
o.oo 
30.00 
35 . 00 
4 . 00 
13 . 35 
11.62 
4.47 
o.oo 
5.86 
10 . 33 
6.67 
o.oo 
2.00 
1.98 
10 . 65 
o.oo 
o.oo 
o.oo 
73.59 
2 . 52 
2 . 91 
79.02 
100 .oo 
Heavy use 
% % 
use diet 
10.00 
10 . 00 
40.00 
14.37 
23 . 33 
o.oo 
62 . 50 
45.00 
22.34 
o.oo 
o.oo 
o.oo 
53.75 
51.25 
21.00 
25.48 
23.01 
8.45 
1.00 
3.57 
13.02 
12.26 
o.oo 
0.5 1 
1.02 
13.79 
o.oo 
o.oo 
o.oo 
59.40 
1.20 
12.59 
73. 19 
100 .oo 
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Table 35· Species composition, average production, utilization, and 
diet of sheep for two intensities of grazing on poor 
condition range on area 7, September l-10, 1961. 
Lbs. per Light use Heav:t: use 
acre % % % % 
SEecies air dry use diet use diet 
Asro2yron inerme 44 . 74 48.33 76. 7l 78 . 75 38.64 
Sitanion hystrix 12.64 30.00 11.52 41.25 4 . 02 
Bromus tectorum 4 . 60 0 . 00 0.00 1.67 0 . 21 
Agropyron smithii 7.61 31.67 7.31 32 . 50 0.17 
Grasses 69.59 39.97 84.54 61.75 43 .04 
Aster ch i lensis 
subspQ adscendens 4 . 45 25 . 00 3 . 41 40 . 00 1.88 
Cordylanthus ~ 1.41 o.oo o.oo 1.67 0.08 
Astragalus decumbens o. 76 12.50 0.31 100 .oo 1.93 
Eriogonum heracl eoides 2 . 18 0 . 00 0 . 00 12 . 86 0 . 80 
Forbs 8 .80 l3 .88 3 . 72 32.61 4.69 
Artemisia nova 122 . 95 0.00 o.oo o.oo o.oo 
Purshia tridentata 66 .82 s.oo 10.17 26.67 41.11 
Chrysothamnus viscidiflorus 23 . 15 0 . 25 0.18 16 .25 10 . 50 
Artemisia tridentata 163 . 51 o.oo o.oo o.oo o.oo 
Tetradymia canescens 25.95 o.oo o.oo 0 . 67 o.so 
S:i!!!J2horicareos vaccinioides 0.57 80.00 1.39 90.00 0 . 16 
Browse 402 . 95 0.96 ll. 74 5.53 52.27 
Totals and averages 481.34 6.83 100 .00 14 . 15 100 . 00 
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Table 36. Species composition, average produc tion, utilization, and 
diet of sheep for two intensities of grazing on poor 
condition range on area 7, August 21-30, 1962. 
Species 
Agropyron inerme 
Sitanion hystrix 
Koe 1eria crlstata 
Grasses 
Cord y lanthus ramosus 
Ci Tcium spp. 
Aster chi l ensi s 
-----subsp. adscendens 
Eriogonum heracleoides 
Forbs 
Artemis ia nova 
Tetradymi a ~escens 
Artemis ia tridentata 
Chrysothamnus viscidiflorus 
Symphoricarpos vaccinioides 
Purshia tridentata 
Browse 
Totals and averages 
Lbs. per 
acre 
air dry 
39.12 
3.69 
3.49 
46.30 
92.24 
18.89 
3 . 80 
6.18 
121. 11 
122.57 
39.17 
109.56 
18.39 
6.92 
82.94 
379.53 
546.96 
Light use 
% % 
use diet 
28. 13 
o.oo 
0.00 
23.76 
7.22 
10.00 
28.33 
o.oo 
7.95 
o.oo 
o.oo 
o.oo 
26.67 
50.00 
40.00 
10 .94 
11.36 
17 . 69 
o.oo 
0.00 
17.69 
10.71 
3.04 
1.73 
0.00 
15 .48 
o.oo 
0 .00 
o.oo 
7.90 
5.57 
53.36 
66.83 
100 .oo 
Heavy use 
% % 
use diet 
36.88 
3.75 
0.00 
31.43 
17.22 
15 .00 
38.33 
2.50 
16 . 79 
o.oo 
0.00 
2.50 
76.67 
65.00 
80.00 
23.09 
22.40 
5.66 
0.22 
o.oo 
5.88 
15.2 8 
1. 56 
0.63 
0.25 
17.72 
o.oo 
o.oo 
4.52 
15.23 
1. 71 
54.93 
76.39 
100 .00 
Tab l e 37. Scientific and common names of plants discussed. 
Scientific name 
Agropyron inerme . 
Agropyron smithii 
Agropyron subsecundum 
Agropyron trachycaulum 
Bromus carinat us 
Bromus tectorum 
Carex spp. 
Festuca idahoensis 
~chloa kingii 
Koe leria cristata 
Melica bulbosa 
Poa ampr,;--
Poa fendl e riana 
Pea pratensis 
Pea secunda 
Sitanion hystri x 
Stipa columbiana 
Stipa l ettermani 
Achil l ea lanulo sa 
Allium acuminatum 
Ant ennaria dimorpha 
Arabis holboellii 
Arenaria congests 
Aster chilensis subsp. adscendens 
~galus argophyllus 
Astragalus decumbens . 
Astragalus miser var. decumbens 
Berberis vulgaris 
Camassia guamash . 
Capsella bursa-pasturus 
Chenopodium leptophyllum 
Circium spp . . 
~a t enella . 
Cordylanthus ramosus 
Cynoglossum officinale 
De lphinium nelsonii 
Epilobium paniculatum 
Erigeron s peciosus 
Eriogonum heracleoides 
Gali urn boreale 
~~ntii 
Hydrophyllum capitatum 
Lepidium montanum 
Lomati um ~ 
Lupinus laxi florus 
Madia glomerata 
Microseris nutans 
Corrnnon name 
Beardless Wheatgrass 
Bluestem 
Bearded Wh eatgrass 
Slender Wheatgrass 
Mountain Brome 
Cheat grass 
Sedge 
Bluebunch Fescue 
Spike Fescue 
June Grass 
Oniongrass 
Bi g Bluegrass 
Mutton Grass 
Kentucky Bluegrass 
Sandberg Bluegrass 
Squirreltail 
Columbia Needlegrass 
Letterman Needlegrass 
Yarrow 
Wild onion 
Ever lasting 
Hornem Rockcress 
Sandwort 
Ast e r 
Loco Weed 
Loco Weed 
Mi lkvetch 
Corrmon Barberry 
Camas 
Shepherd's Purse 
Goosefoot 
Thistle 
Collomi a 
Cordylanthus 
Hound's Tongue 
Low Larkspur 
Willow Weed 
Fleabane 
Eriogonum 
Bedstraw 
Geranium 
Water leaf 
Peppergrass 
Desert Parsley 
Lupine 
Madia 
Mi croseris 
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Table 37 continued. 
Scientific name 
Phlox gracilis 
Potentilla grac ili s 
Potentilla pecti ni sec t a 
Senecio integerr i mus 
Senecio serra 
Sidalcea neomexicana 
Sphaeralcea coccin ea 
Thalictrum fendleri 
Tragapogon porrifo lius 
Taraxa cum offici na l e 
Vicia americana 
Viola canadensis . 
Vio l a valllco l a 
Wyethia amp l ex i cau lis 
Zigadenus paniculatis 
Amelanchier alnifolia 
Artemisia arbuscula 
Artemisia~ 
Artemi si a nova 
Artemisia t;identata 
Chrysothamnus visci di f lorus 
Popu lus tremuloides 
Purshia t rid entate 
Rosa '-1oods i i . 
s;rmph~os vaccinioides 
Tetradymia c anescens • 
Common name 
Phlox 
Cinquefoil 
Cinquefo il 
Senecio 
Senecio 
Prai r ie Ma llow 
Gl obe Ma llow 
Meadow Rue 
Oyster plant 
Dande l ion 
American Vetch 
White Violet 
Ye llow Vio l et 
Mule Ears 
Foothill Death Camas 
Service Berry 
Low Sagebrush 
Hoary Sagebrush 
Blac k Sage 
Sagebrush 
Rabbitbrush 
Aspen 
Bitter Brush 
Wi l drose 
Snow berry 
Spineless Horsebrush 
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